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Manpower Forecasting and Educational Policy 


Editorial Foreword 


The Commission's terms of reference required it to consider the pattern necessary 
to ensure the effective development of post-secondary education in Ontario during 
the period to 1980, and in general terms to 1990. Among the specific 
considerations referred to in the terms of reference was the charge to study and 
make recommendations on ‘the educational and the cultural needs of students to 
be met at the post-secondary level in Ontario, including adult and continuing 
education” and “‘the patterns of student preference and demand in post-secondary 
education, especially as they are influenced by social and economic factors... .” 
Even more specifically the Commission was asked to examine and make 
recommendations concerning the ‘‘number of students for whom provision should 
be made in various types of institutions and programs... .’’ It appears self-evident 
that the pattern of student preference and'demand in post-secondary education is 
in some important way influenced by the kind and quantity of job opportunities 
for which post-secondary education has come to be regarded as a prerequisite. 


In the course of its deliberations the Commission has subjected the relationship 
between education and employment to close and critical scrutiny. One aspect of 
this, the use of educational attainments to screen or sort people as to occupational 
eligibility—the certification function—has been examined in a separate background 
study, Certification, and is the subject of direct comment and recommendations in 
the Commission's Draft Report. The other aspect, the ‘‘manpower issue” is the 
subject of the present volume. 


In a hypothetical perfect market economy, that part of the demand for places in 
post-secondary educational institutions generated by occupational considerations 
could be expected to be regulated automatically by the changing responses of 
individual students to their perception of their best personal interest in relation to 
known employment prospects. But, in the real world, the necessary conditions for 
effecting such an automatic matching of employment opportunities and approp- 
riately qualified graduates appear difficult to achieve. The evidence for this is taken 
to be the observed ‘‘shortages’’ of certain kinds of graduates or the ‘‘surplus”’ of 
such graduates. Given time, these shortages or surpluses might well be expected to 
be self-correcting as individuals responded to their knowledge of such circumstances 
through their individual decisions as to their own best courses of action. But the 
social costs of such an automatic adjustment mechanism may be judged to be 
excessive, even If it could be shown to be operative. 


Consequently, public policy measures have been recommended to provide the 
desired matching of graduates with employment opportunities more smoothly and 
at less cost both to society and to the unfortunate individuals who have to bear the 
brunt of such adjustments through facing unemployment. Such policies may 
attempt to operate either on the demand side of the market for highly qualified 
manpower—that is, by attempting to influence the number and the kinds of job 
opportunities available—or, on the supply side, by influencing the numbers of 
highly qualified candidates produced for such positions. Either approach, but most 
certainly the second, would appear to necessitate major public interventions 
affecting the size and operation of our post-secondary educational institutions, at 
least insofar as they are engaged in preparing people for the labour market. 


Because of this, as the Commission noted in its Statement of Issues, education is 
often regarded as an instrument of manpower planning. At the same time we also 
noted that the experience to date with manpower planning suggests that it is a 


notoriously unreliable instrument of public policy, perhaps in part because of 
technical difficulties inherent in such exercises, but also possibly because of the 
difficulty of establishing, as we said there, ‘‘any but the most tenuous links between 
educational requirements and future manpower needs.”’ (See Commission on 
Post-Secondary Education in Ontario, Statement of Issues, page 6). 


In order to assemble the information pertinent to these problems, and also to 
orovide a critical focus for subsequent discussion of them, the Commission 
determined in the spring of 1971 to sponsor a background study on the subject of 
manpower planning in relation to educational policy. At the same time, it had 
become apparent that whatever the limitations of such planning might on further 
examination prove to be, it would be immediately helpful to the Commission to 
have available the best possible manpower and enrolment projections obtainable for 
Ontario. The Commission consequently invited qualified parties to submit tenders 
on a composite study of manpower planning techniques combined with a practical 
exercise in the application of such techniques. The specific objectives of this study 
were to evaluate past and present manpower planning techniques, to assess their 
relevance to educational planning and, in the light of this analysis, to make 
projections of the demand for and the supply of highly qualified manpower in 
Ontario to 1990. Although this latter exercise was to utilize as much as possible the 
work already done by various government and other agencies in the field, it was 
also expected to provide a practical demonstration of the ‘’state of the art” of 
manpower and enrolment projections, including a survey of the utility of ‘flow 
modelling’ techniques in such applications. 


A contract was awarded for this work on a competitive tendering basis to Professor 
John W. Holland of the Ontario Institute for Studies in Education early in June, 
1971. Professor Holland led an expert and most industrious team consisting of M. 
L. Skolnik, S. Quazi, and M. F. Siddiqui in producing the study published here. The 
study was submitted to the Commission in August, 1971. 


Part A of the study analyzes the extent to which it is desirable and feasible to base 
post-secondary educational planning on projections of manpower requirements. 
The findings of this section are summarized and discussed in Chapter VI|. Part B 
consists of an exercise in producing a set of qualified manpower requirement 
projections for Ontario through 1990, followed by a set of post-secondary 
educational enrolment projections for the same period. An attempt has been made 
in this section to provide as much of the background data as possible in the form of 
summary tables, but considerations of space have necessitated the deletion of large 
amounts of detail. This excluded material is available to interested researchers from 
the Commission or the Department of Colleges and Universities; copies of it have 
also been placed in selected library depositories. 


Several sections of this study deal with topics that are the subject of direct 
reference and recommendations made in the Commission's Draft Report. Some also 
touch upon matters which are the subject of other reports in this series of published 
background studies. Among the latter, the reader’s attention is drawn in particular 
to the Cost and Benefit Study of Post-Secondary Education in the Province of 
Ontario for the School Year 1968-69, and also to the study on Financing 
Post-Secondary Education. 


The opinions and conclusions contained in the present study are solely those of the 
authors, and publication of this study does not necessarily mean that all or any of 
these opinions and conclusions are endorsed by the Commission. 
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INTRODUCTION 


This study was motivated by the current need for clarifi- 
cation of the possible contributions of manpower forecasting 
to better educational planning. More specifically, the 
authors have attempted to demonstrate the present state of 
the art of manpower forecasting and of its complement, post- 
secondary enrolment forecasting. An effort has been made 
to explain the relationship of these aspects of public policy 
research to prevailing conditions in Ontario, and to offer 
some guidelines for post-secondary educational policy and 
continued policy research. Concern for the level of educa- 
tional expenditures and for current rates of unemployment, 
particularly of university graduates and other members of our 
highly qualified labour force, are explicitly acknowledged as 
components of the political climate contributing to an 
increasing interest in manpower forecasting as an important 
part of, if not the basis of, educational planning. At the 
Same time, however, a Sincere effort has been made to give as 
much attention to the relevance of manpower forecasting to the 
longer-run goals of post-secondary education in Ontario as to 
Manpower forecasting and temporary political exigencies. 

Part A of the study analyzes the conditions under which 


the linking of educational policy to manpower projections 


might contribute to general welfare, and the specific 
mechanisms through which manpower studies may be exploited 
for educational policy-making. Analysis of these questions 
involves examining the characteristics of the market for 
highly educated manpower and Gest aerers influencing the 
decisions of students, employers, employees, professional 
associations, and educational policy-makers: 

Part B is an esSay on manpower projection and enrolment 
projection methodologies plus reports on two projection 
studies. The first is a projection of provincial manpower 
requirements through 1990; the second is a projection of 
post-secondary enrolment for the same period. The pro- 
jection of manpower requirements, besides demonstrating 
the methodologies of manpower projections, indicates the 
vulnerability of projection results to inadequate data and 
incomplete understanding of the processes of substitution 
among different kinds of labour. In the authors' opinion, 
the inadequacies of the data upon which these manpower pro- 
jections are based make any attempts to derive policy recom- 
mendations from them inadvisable. To avoid even the appearance 
of such recommendations--and because the manpower projection 
data is incommensurate with the enrolment projection data--the 
authors eschew any comparisons between the requirements pro- 
jections in Chapter I of Part B and the enrolment projections 


in Chapter II of Part B. Such comparisons must await substantial 


x1 


improvements in the data base and in the understanding of 
the processes of labour substitution and inter-occupational 
mobility. 

While the authors have serious reservations about these 
and any other projections of manpower requirements, they 
present the enrolment projections with more confidence. Here 
the projections are based on data of reasonable quality anda 
projection methodology of proven accuracy. The university 
enrolment projections in this report were produced in a manner 
Similar to the Watson and Quazi (1968) projections. The latter 
projections have proved to be the most accurate of alternative 
projections of university enrolment for the period 1968 through 
1971, being generally within one per cent of the actual figure. 
While the authors believe the enrolment projections in this 
report to be about as sound as the earlier Watson-Quazi pro- 
jections, it is well to point out that the level of future 
post-secondary enrolment is determined in large part by the 
future behaviour of educational policy-makers. The projections 
in this report assume that there will not be major changes 
in that behaviour, e.g. remarkable increases in or elimination 
of fees or financial assistance to college or university 
Students. The possible impact of such changes on graduate 
enrolment are explored briefly, however, emphasizing the sensi- 


tivity of enrolment projections to policy. 


prea ied 


Unfortunately, enrolment forecasts in which one might 
express considerable confidence, at least over the first 5 to 
10 years, are disappointing guides to the answering of major 
policy questions without complementary manpower requirements 
forecasts of comparable quality. In summary, it must be con- 
ceded that the analysis of the relationship between manpower 
forecasting and educational policy-making and the evaluation 
of the current state of manpower forecasting raise a number of 
questions and answer few. Nevertheless, on the basis of these 
studies some conclusions or policy guidelines do appear 
justified. 

Those who would hope for policy recommendations in certain 
terms and quantitative prescriptions will be disappointed. 

The more modest policy guidelines that follow do seem warranted 
on the basis of the work reported here. They consist of a few 
positive suggestions, some negative conclusions, and somewhat 
more specific recommendations for further research. 

1. It should be accepted that there is considerable potential 
at this time for exploiting manpower studies in the improvement 
of educational policy. However, the recent international 
history of manpower forecasting does not suggest that mechan- 
istic long-term projection studies based on census data (for 
example, replications today of studies in the OECD Mediterranean 
Regional Project, even though they were very appropriate 


undertakings in their time) are worth the associated costs. 


rakokre 


It can be said with more certainty that neither the logical 
nor statistical bases of such projects justify their use in 
determining the number of places of various types to provide 

in post-secondary education. 

2. It should be assumed that there is considerable flexibility 
in the pattern of responses of decision-makers to changes in 
manpower requirements. Most of the evidence, though limited, 
suggests that, when not constrained by restrictive organizations, 
legislation, etc., students, workers, employers and even, in 
most cases, educational institutions are quite responsive to 
pecuniary incentives in making decisions which determine the 
supply of and demand for educated manpower. 

3. A jurisdiction should take care that it is not a party to 
producing the constraints that are responsible for the inflexi- 
bilities in its educational system and labour market for which 
it must resort to educational-manpower planning to overcome. 
Particularly, it should be noted that two factors wher 
operating in combination seem to be very potent inhibitors 

of flexibility in the labour market. Those two factors are 
long formal education requirements and strong professional 
associations or unions. In most instances, where only one of 
these factors is at work, perceived shortages and surpluses 

are notably ameliorated in a few years. When the two factors 
are both at work, perceived shortages appear to be capable of 


indefinite duration. Moreover, the state, by allowing its 


Xiv 


Penola tro become legitimate screening agents at the service 
Obeine~ professional. associations, iS contributing. tothe 
perpetuation of inhibitors to the mobilization of new 
specialists in response to perceived high wages in the 
particular field. . 

In-this regard it is appropriate to note that the popularly 
perceived shortages of Ph.D.s in the 1960s did not survive 
the decade; a comparable shortage of M.D.s is still a fact of 
life in Ontario and the rest of North America Sear 30 years. 
4, It should be emphasized by students of public policy to 
policy-makers that long-term manpower forecasts, even far 
better ones than we are now capable of producing, will not 
correct the inflexibilities in the labour markets and education 
resulting from the combination of long formal education 
requirements and strong professional associations. 

The best approach to dealing with entry barriers will vary 
for different occupations. Depending upon the circumstances, 
it may be appropriate to revise legislation exempting pro- 
fessional associations from anti-monopoly prohibitions. 
Contributing to countervailing power through the encouragement 
of consumer associations may also prove appropriate. In at 
least some cases, strengthening of university senates by 
legislation aimed at reducing the power of professional organ- 
izations over professional schools would be very effective. 


In still other cases, state control over licensing, propri- 
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etary practice regulations and membership in local associa- 
tion chapters should be very effective. 
5. In order to deal with "bottlenecks" in the mobilization 
of highly skilled labour, i.e. areas where rate of returns 
to further educational or training investment are likely to 
be very high, at least in the short run, manpower studies 
of specific occupational fields are likely to yield very 
Satisfying results. Such studies might help to indicate the 
causes of the bottlenecks and the most appropriate types of 
remedial action. In those cases where studies suggest that 
the reduction of entry barriers is not likely to eliminate 
persistent excessively high or low earnings, the government 
may attempt to influence supply through direct control mechan- 
isms. These manpower studies should focus on the determinants 
of labour supply and demand, i.e. the responsiveness of 
students, workers and employees to changes in wages, and the 
institutional inhibitors at work. Emphasis in these studies 
should be on providing historical and current annual data on 
numbers employed, average earnings, earnings of recent 
entrants, and when possible, numbers in training for those 
occupations. 

Such manpower studies are not, of course, manpower pro- 
jections in any sense. 
6. Studies attempting to relate gross provincial or national 
product to manpower requirements should not receive support 


aS projects likely to improve public policy in the foreseeable 
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future. Not only do such studies become the raw material of 
lobbyists for professional associations (particularly the 
members of those associations with interests in the education 
of new members), it is not at all clear whose behaviour should 
Deearrected by the findings. In a society such as Ontario or 
Canada, with educational investment decisions made at so many 
different locations of authority, and particularly by mil- 
lions of individuals, it is probably only appropriate to speak 
of manpower shortages or surpluses in terms of "high" or 

"low" earnings, or better still, changes in earnings, and 
current employment prospects. 

7. Finally, it should be emphasized that the social demand 
approach to educational planning, particularly when accom- 
panied by government efforts to eliminate restrictive practices 
and continuing efforts to produce up-to-date and reliable 
information on earnings and employment prospects, is neither 
an unsophisticated approach to policy improvement nor "non- 
planning". 

It is unfortunately true that the social demand approach to 
the provision of education does not help us to determine how 
much to spend on public post-secondary education (or any of its 
components). This remains a political decision. It can only 
be said that the jurisdiction concerned should spend on educa- 
tion up to the point where it is a matter of indifference 


whether another dollar is spent on post-secondary education or 
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left in the taxpayers' pockets. When that point is reached 
before all qualified applicants are accommodated, it is 
appropriate and feasible to increase the share of educational 
costs being borne by the students. 

At the very least, however, this frank recognition of 
the provision of post-secondary education as the gatisrakenan 
of a public want should not make the question of how much to 
spend on this service any more difficult to answer than the 
other approaches. If a rate of returns, benefit cost, or 
Manpower requirements approach is used, it must first be 
decided how much to spend in accord with the optimum solution 
of the specified objective function, and then how much to spend, 
if anything, in serving the social demand for education not 
already provided. No matter how expert we become in producing 
education budgets in accord with one of those objective 
functions, it will not help us to answer the second question, 


nor will it eliminate the need for dealing with that question. 
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PART A 


CONCEPTUAL PROBLEMS IN RELATING EDUCATIONAL 
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CHAPTER I 
A STATEMENT OF INTENTIONS AND CONDITIONS 


ihe intention of all that follows in this report=is to 
clarify the extent to which it is’ socially desirable and 
technically feasible to take projections of manpower 
requirements into consideration in formulating educational 
DOs Cy. Lt Ts hoped some contribution can be made both to 
the general questions regarding manpower studies and 
educational policy-making and to the more particular questions 
regarding manpower and education in opeswaes, 

It is conceded that manpower requirements and manpower 
policy objectives might conceivably be used to construct 
valid criteria for educational policy pertaining to secondary 
schools and even to elementary schools. It is more emphatic-— 
ally conceded that policy-making for any level of education 
can be a rational process only if policy for other levels is 
regarded as a constraint, or if it can be assumed that policy- 
making for one level will motivate sympathetic policy 
adjustments by policy-makers at other levels. Nevertheless, 
the concern expressed here is for manpower and post-secondary 
educational policy-making almost exclusively. Which is to Say, 
of course, that the authors recognize the total educational 
system of Ontario as not being notably inflexible and consider 
the over-lapping educational bureaucracies as capable of 
serving simultaneously objectives emanating from more than one 


Jocation of authority. 


The present concern--to the authors of this report, to 
politicians and public administrators in Ontario, and to the 
articulate Ontario public--for linking educational and man- 
power policy is due in large measure to the harsh fact that 
in this well-endowed province many people are now unemployed. 
Unemployment rates that most of us consider distressing if 
not intolerable have persisted for more than two years and 
are not expected to be notably ameliorated in the very near 
future. This situation prevails in spite of the fact that 
we have made great Sacrifices over the last decade, through 
public fiscal allocations, to increase educational opportuni- 
ties. As a result we have had a great expansion in what both 
our social scientists and journalists refer to as our stock 
of human capital or highly qualified manpower. Well into the 
second half of the sixties, our propensity to increase spending 
on public education at a remarkable rate,whether by comparison 
with other jurisdictions or with our earlier spending behaviour, 
was receiving favourable endorsements both in learned articles 
and newspaper editorials as sound investment calculated to 
contribute to our prosperity, an equitable distribution of 
income, and full employment. 

In the last two years evidence has mounted, and finally 
become overwhelming that, at least as a political verdict, we 
are Overspending on education. Apparently, we have passed 
the point where it is a matter of indifference whether or not 


a small increase is made in public spending on education, 


accompanied by a small decrease in after-tax income of our 
citizens. Less apparently, we may also have passed the 
point where it is a matter of indifference to Ontario tax- 
payers whether or not a small increase is made in public 
spending on education accompanied: by a small decrease in 
public spending on other "nice things" provided by the 
public sector. 

There is no widespread conviction among the people of 
Ontario that unemployment rates would be higher if we had 
spent less for education, or if we had increased educational 
expenditures less rapidly in the decade recently closed. The 
work force of Ontario is "more educated" than ever before, 
but this is true of the unemployed members of the work force 
as well as the employed. Moreover, the very expensively 
educated constitute a very vocal and visible component of 
the unemployed work force. 

Under these conditions, it is as unthinkable that there 
would not be both a popular clamour for, and a scholarly 
interest in, "a manpower policy" as it would be that the 
concern for price stability in recent years were not accompanied 
by a popular and scholarly interest in a "wages and prices 
poercy" 

The demand for "a manpower policy" and for "a wages and 
prices policy" both reflect a rather profound dissatisfaction 
with the approaches to, tools for, and results of stabilization 


policy in Canada. Further, to speak of a manpower or a wages 


and prices policy, as if there were no such policies at 
present, implies not only a demand for stabilization policy 
adjustments not yet made, but also a new or different orient- 
atron to stabi lization policy. 

"A manpower policy" can imply many different approaches to 
government interference with the market or, more accurately, 
with the countless choices of individuals, institutions, and 
government agencies that collectively determine the level 
and pattern of educational expenditures in a jurisdiction. 
Right now, in Ontario, when individuals or the press speak of 
"a manpower policy"--particularly when they speak of “ax heeh= 
level manpower policy"--what is usually meant is a post- 
secondary educational policy based on estimates of the 
present and projections of the future demands for and supplies 
of qualified labour. At another time the connotations of 
manpower policy might be very different. 

Once we concede the connections between manpower-based 
education policy and the objective of full employment, it 
becomes painfully clear that definitive normative statements 
for that policy in Ontario, or anywhere else in Canada, are 
not possible’, given the state-of-the-art (or the prevaieee 
conventions) of the economics of public finance and our 
constitutional arrangements. 

In regard to the inadequacies of public finance as a 
theoretical frame of a reren cee it is enough merely to remind 


ourselves that, in conformity with the conceptualizations of 


Richard Musgrave. (1959), it is customary in North America 
today to base normative explanations of stabilization policy 
on the assumption of the separation of fiscal policy authority 
into three independent departments: one responsible for 
aatocation policy, one for ete burt on policy, and one for 
Stabilization policy. No government in the world is so 
Organized as to allow the perfect separation of allocation, 
distribution, and stabilizing fiscal decisions, of course. 

But in the real world--i.e., in the governments we know-- 
stabilization adjustment decisions can be isolated to some 
degree from allocation and distribution decisions. Policy- 
makers are more or less free to specialize, at least momentar- 
ily, upon a single set of objectives. When provincial or 
institutional policy-makers for post-secondary education are 
pressured to serve stabilization objectives however, we 
certainly have one of the "less free" cases. So long as these 
authorities are expected to assume total responsibility for 
efficient allocation of resources to and within our system of 
post-secondary education plus partial Sale ses for one 
aspect of our stabilization policy, we are at a loss for even 
the most abstract model of ideal behaviour on their part. 

In regard to our constitutional arrangements as an insur- 
mountable barrier to the construction of a normative model for 
serving the objective of full-employment via a manpower-based 
educational policy, three important and closely linked facts of 


life must be emphasized. The first two regard the old and 


popular theme of provincial-federal relations. Ontario has 
exclusive responsibility for education in this province. The 
national government has an almost equally perfect monopoly on 
the conventional tools of (employment and prices) stabiliza- 
tion policy. The third is an assumption associated with the 
available descriptions of ideal stabilization policy,. that 
such policy can affect economic decisions throughout an entire 
economy. Alternatively, we can say such models assume a 
closed economy. 

Ontario is too poor an approximation of a closed economy to 
allow us to suppose that a provincial manpower-educational 
policy can fulfil the employment objectives of stabilization 
policy. In addition, a fair approximation of perfection in 
stabilization policy, using currently feasible policy tools, 
would require the co-ordination of manpower and wages-and- 
prices strategies. There does not exist in this nation any 
organizational machinery for co-ordinating manpower policies 
of the provinces or the efforts of provincial and federal 
authorities in designing and implementing stabilization policy. 

The fact that there is no hope at this time for the design 
of a model of a perfect manpower-educational policy is not, 
however, an argument against sustained efforts to exploit 
Manpower studies in the improvement of educational policies. 
There is, after all, room for a great deal of improvement this 
Side of perfection. But the lack of an abstract model of 


perfection in this policy area does increase the probability 


PiecouruslOnaas cto the criteria to, apply in critiquing 
Manpower-educational policies. This, in turn, is a situation 
which suggests that the different approaches to melding 
Manpower and educational policy will continue to be associated 
with political polemic, and choices among them determined in 


large measure by ideological orientations. 


CHAPTER II 


THE MANPOWER AND POLITICAL CONTENT OF EDUCATIONAL POLICY 


A. Educational POPICY. 


One reason--perhaps the main reason--why it is very 
difficult to initiate a fruitful dialogue on the returns to 
educational efforts is that schools have so many different 
uses that the parties to the dialogue are seldom contemplating 
the same ones at the same time. For several thousand years 
men have been discovering new uses for schools in the struggle 


to make other men behave in a tolerable fashion. The uses of 


this ingenious device for the regulation of human behaviour are 


apparently infinite. As appreciation for this utility grows, 
so does "school policy" as an aspect of politics. 

It is not likely that there will ever be unanimity among 
the constituents of any polity on a value hierarchy for school 
uses. A school that in the eyes of some men is doing the 
Lord's work with dispatch will always be an instrument of the 
Devil in the eyes of other men. Still others will see it as 
impotent and a sinkhole for resources needed elsewhere. In 
consideration of the diversity of opinions on what schools do, 
this discussion of educational policy will begin with a few of 
the uses which men have found for schools that seem to bear 
particularly on the problems of making urban life worthwhile. 
Because the subject matter of this project is post-secondary 


education, the uses of those institutions will be emphasized. 


A dominant theme in western history of the last five hundred 
years has been urbanization, or more accurately, the rearrange- 
ment of urban institutions to accommodate the increasing and 
concentrating population. Traditionally, all the western 
nations have turned to schools as a device for defining and 
Maintaining existing distinctions among the several classifica- 
trons-of urban citizens. In the urban situation, withits 
physical mingling of classes and its interclass activities 
and communication media, important distinctions among the 
classes--such as speech, cultural interests and formal employ- 
ment qualifications--would be extremely difficult to maintain 
without customizing formal education to urban classes. 

The German gymnasiums, the French lycées, and the grammar 
schools of England restricted entry to those who demonstrated 
a mastery of the skills that characterized middle-class 
movwois, mwotabiy linguistic’ skills. In turn, jsuccesssin 
these institutions was rewarded with a good opportunity for 
the most secure of middle-class positions, a place in the 
civil service or a place in a university leading to the 
learned professions. Access to such schools was jealously 
defended against encroachments by new elements of the middle 
class. For this reason, access, when it could be attained by 
a new or aspiring member of the middle class, was assurance 
that the new status would be permanent. 

These classical European secondary schools overlap 


educational levels referred to as secondary and post-secondary 
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education in North America. Moreover, as high school has 
become part of the common school experience in Ontario and 
many other North American jurisdictions, post-secondary 
education here, through undergraduate school, has become a 
closer counterpart to the classical secondary schools than 
our high schools are. It is now the quantity and quality of 
post-secondary education that are the important determinants 
of a youth's chances of attaining and holding secure middle- 
class adult status. 

There is little point in describing post-secondary education 
as either a medium or a barrier to social mobility, since it is 
both of these things. What is very important is that it be 
given its due as an important mechanism for the control of 
social mobility. The continuing process of human relocation 
that is urbanization requires such efficient mechanisms for 
the distribution and assurance of status in society. 

The function performed by schools of any level in establish- 
ing and maintaining a social structure need not involve govern- 
ment at all. It can be left to the interaction of individuals, 
performing separately, in households and in institutions. 
However, once a government decides that the identity of 
self-interest and common good is not applicable in education, 

a need for government interference in this activity area 
exists. If in any jurisdiction there is a discernible pattern 
in this interference, or if any statements of objectives to 

be served by such interference exist, then there is an eaucas 


tional policy in that state. 


aE 


All theoretical arguments to the effect that public 
education is a good thing, worth imposing on the taxpayers, 
must start with this assumption of inadequacy in the identity 
Of public and private interests. Such theoretical arguments 
are the stuff from which educdtional policy is derived. 

But even if the control of the distribution of social 
status in an urbanizing society iS an important function of 
education--and one that justifies government interference or 
an educational policy--it is only one use or function of 
education in such societies. 

Post-secondary educational operations are resorted to by 
people seeking to become wiser or at least better informed. 
They are attended by people seeking to learn what is necessary, 
and undergo other preparations necessary, to enter particular 
trades and professions. People attend them to increase their 
probability of establishing certain personal relationships 
with other people from fairly specific classifications. 

These relations include, of course, marriage, friendship 

and employment. Post-secondary institutions also attract 
people seeking legitimate and acceptable alternatives to work 
and’ marriage. And, of course, schools are just plainly “a 
piace to ube. 

People teach in or perform other work in post-secondary 
educational institutions because they are paid to do so 


and/or because they intend to have an influence on any or all 
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of the personal interactions that take place in those 
institutions. Providing them with these opportunities is 
another important function of post-secondary education. 

Any one of these functions may be the source of activities 
concerning which the principle of identity of self-interest 
and common good does not apply. Therefore, they may invite 
public policy making. 

No modern sociological description of a family, class, 
neighbourhood, community or ethnic group in contemporary 
Canada would omit an examination of the effects of post- 
secondary education, or its absence, in determining the life 
style and "life chances" of the people concerned. Seeley, 
Sim and Loosley (1956), in their study of the predominantly 
Jewish middle-class community of Forest Hill, for example, 
could scarcely have begun their descriptions of the values 
and activities of that community had they not resorted to the 
uses of post-secondary education, primarily university education. 
Not only is the university an institutional means of social 
mobility and economic success there, it is a powerful determin- 
ant of people's behaviour for years before and after they enter 
it, and even if they never attend it., Similarly, Porter; 319 
The Vertical Mosaic (1965), could noc have described the | 
structure and salient characteristics of Canadian society in 
such meaningful terms to contemporary Canadians had he not been 
able to resort to the relationships among post-secondary 
education, individual and group social status, and the dis- 


tribution of economic power. 
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The institutional complex that is post-secondary 
education would not be so effective in determining the 
structure of social relationships and the terms of inter- 
action among classes of people in modern urban or urbanizing 
eocteries, itt sdid not.consist of specialized anstituertoves 
For better or worse, different types of institutions draw 
their students from different social strata and turn them 
out with different social and economic "chances". In the 
cities of Europe, where the modern concept and social reality 
of the middle class originated, the classical secondary 
schools were complemented in time by less prestigious insti- 
tutions, often called middle schools, which offered status 
protection and opportunity to lower middle-class and upwardly 
mobile working-class youths that the former offered to middle- 
Glass, youths, ~ Today, in Ontario and in many other 4uris— 
dictions, universities are complemented by a variety of less 
prestigious post-secondary institutions. The universities 
offer the status protection and opportunity to middle-class 
and would-be middle-class youths that classical secondary 
schools once offered. The less prestigious post-secondary 
institutions offer status protection and opportunity to lower 
middle-class and working-class youths that the middle schools 
once offered. In Ontario, the Colleges of Applied Arts and 
Technology are the most important complement to the univer- 


sities in our post-secondary system. The relative roles of 
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these two types of institutions in apportioning social and 
economic chances among the population may or may not be 
determined without government interference aimed specifically 
at influencing those relative roles. A decision by govern- 
ment to interfere in some specific way, or not to interfere, 
in this development, is an excellent example of educational 
policy. If government never addresses itself to this 
development, it can be said there is no policy regarding it. 
The report of the Provincial Committee on Aims and 
Objectives Be Education in the Schools of Ontario, Living and 
Learning (1968), leaves its reader with little doubt that a 
large and influential portion of the Ontario public and the 
education establishment believe that the time has come for a 
great many policy adjustments regarding education in this 
province. At least some of the recommendations of that com- 
mittee might better be described as calling for policy 
reforms rather than policy adjustments. Certainly the 
recommendations to the effect that the distinctive levels 
within the public educational system--particularly those of 
elementary and secondary school--be eliminated or modified 
along with the accompanying testing or selection points 
(pp. 180-186) are of this nature. As is often the case with 
formal policy reform recommendations, these call for reforms 
that are already being implemented in parts of the system. 
If what is indeed emerging in Ontario is a public school 


system, through secondary school at least, that de-emphasizes 
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both the traditional selection processes at specified points 
of passage through the system and the visible institutional 
organization related to those selections, this may be 
described as tailoring policy to accommodate the reality of 
mass secondary education and constantly rising educational 
expectations. It constitutes a challenge to post-secondary 
educational policy-makers. They have little choice but to 
deal via policy with these questions. To what degree will 
the kinds of social and academic selection once performed 
by secondary schools and the passage from elementary to 
secondary school now be performed by post-secondary schools 
and the passage from secondary to post-secondary institutions? 
To what degree will the post-secondary system also reorganize 
to accommodate mass participation and rising expectations? 
Normative answers to questions of educational policy or 
objectives are the results of a deductive process in which 
the major inputs are individual concepts of good government 
and personal opinions about the distribution of virtue and 
talent in the population. A high degree of poncanere on 
normative questions, or questions of what ought educational 
policy objectives to be, is not enough to prevent educational 
policy-making from being a source of disharmony in a society. 
The parties to the political process which is educational 
policy-making must also be in general agreement on the 
sociological questions of educational policy: How things 


got to be the way they are? Why things develop as they do? 


16 


Two parties might agree that the province should spend on 
post-secondary education up to, and only up to, the point 
where educational expenditure is matched by increased pro- 
ductivity in the population equal in value to that expenditure. 
They might also agree that the province far exceeds that level 
of expenditure. But if they do not agree on how that condi- 
tion came about, they will likely not agree on the appropriate 
policy adjustment. The first mcgne believe the present 
expenditure level exists because of the cupidity of teachers 
and the effective lobbying of teachers' organizations and 
educational politicians, and that their frustration is a price 
worth incurring to increase the after-tax income of the 
citizenry. The second might believe this expenditure level 
exists because youths in each cohort in our society have been 
taught that they should obtain more schooling than did their 
fathers, and have been led to expect educational opportunities 
greater than those which the cohort before them met. He may 
believe, also, that to fail to meet those expectations will 
have a dangerously demoralizing effect on youths and their 
parents, and that a tax saving at that price is not worth having. 

In any case, it is to be expected that educational policy- 
making will not be the source of bitterness and political 
dissension only when it’ is being made by authorities whose 
sense of proprieties iS unquestioned. This, in turn, can only 
be expected when the franchised members of the community 


affected by that policy have common values and a very similar. 
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view of the world. Such may well have been the case when a 
duly elected group of respected men of property made 
educational policy for small and stable jurisdictions in 
this province. It was perhaps the case when a prestigious 
group of Christian gentlemen on a board of governors made 
policy for a small sectarian university. It is not expected 
to be the case when educational policy-making is an important 
component of statecraft at municipal, provincial, and national 
levels. Further, it is not to be expected that consensus 
about educational policy pertaining to economic objectives 
will be had with any more ease than consensus on either the 
non-economic objectives or the proper hierarchy of economic 
and non-economic objectives. 
B. Manpower Policy 

Just as all the very important functions of schools may 
Suggest any amount of government intervention to promote the 
common good, so might the activities of the labour market 
be subject to any amount of government intervention. The 
important business of mobilizing manpower magne be left to 
the outcomes of decisions made by people acting individually 
or through institutions. ‘Both the business of moving labour 
from the household to the market and the business of allocat- 
ing that labour among the competing activities of our economy 
may or may not be viewed as matters for policy-making and 


implementation at any or all levels of government. 
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However, we have become used to the situation of govern- 
ments acting to influence the decisions of individuals and 
institutions regarding education and employment, and would 
be hard put to say what is worthwhile for governments to do 
in promoting the commonweal if they were not to interest 
themselves in the regulation of these activities. 

On the one hand, the activities of government to control 
the labour market will overlap with government activities to 
influence the behaviour of educational systems. On the other 
hand, they will overlap all the activities connected with 
other aspects of public economic policy. It is not easy, 
therefore, to separate perfectly the functions and objectives 
of manpower policy. Indeed, what is considered the subject 
matter of manpower policy at one time or in one jurisdiction 
may well be considered the domain of educational policy, or 
economic growth, stabilization, or distribution policy “ac 
another time or in another place. 

Nevertheless, it is safe to say that in North America 
today the purpose of manpower policy is to cope with 
currently perceived imperfections in the labour market. 

More specifically, the functions of manpower policy are: 

a) to avoid bottlenecks due to shortages of particular 
skills; 

b) to avoid surpluses of trained manpower; 

c) to. reduce the time lags in adjustment of labour supplies 


and demands; 
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d) to insure that individuals are working at jobs where 
their talents are fully utilized.? 

(In subsequent chapters, these functions will be referred to 

as the objectives of manpower policy.) 

ize olicy tools and approaches’ / 

All of the above mentioned functions of manpower policy, 
Singly or in various combinations, are or have been trans- 
lated into manpower programs serving more or less specific 
Sopectives, Inemanpower policy, like some other polley areas, 
Lt is very difficult to move from statements cof goals or 
purposes to legitimate functions and then to meaningful 
operational objectives. 

In the case of manpower policy, as with educational policy, 
theeob jectives ;s1f, achreved at all,ware the results of 
influences tales Page many sources, and the effects of 
these are very difficult to fix and measure. The policy tools 
available are fairly crude instruments, not comparable to 
those in fields characterized by artisans with intuitive 
understanding of their materials or technicians with proven 
theoretical foundations. 

These policy tools are numerous and include public 
employment exchanges, counselling and testing programs, 


these are almost the same as the general functions of 


manpower policy stipulated by E. Wright Bakke in his . 
frequently quoted treatise, "An Integrated Manpower Policy, 


in Employment Policy and the Labour Market (1967). 
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retraining, accelerated upgrading and refresher courses, 
mobility assistance, employer liaison services, etc. "The 
heart of manpower policy is on the supply side" (Magnum, 1965: 
241) and, appropriately, these tools are primarily for working 
on the supply aspect of labour market deficiencies. In 
particular, manpower policy has concentrated on changing 
people's qualifications, attitudes, location, and the informa- 
tion available to them. In addition it has been conventional 
in this nation for manpower policy to concentrate on members 
of the labour force who have left the educational systems and 
are at least 25 years old. If nothing else, this convention 
has been very useful on those occasions when for political, 
constitutional or other reasons it is necessary to distinguish 
between educational activities and "manpower" activities. 

It is fair to say that in Canada manpower policies, both 
national and provincial, have been intended to effect marginal 
adjustments on the fringes of "the system", the system in this 
case being a great complex of institutions and activities 
including the labour market and the educational system. There 
have been frustrations associated with such modesty in the 
approaches to manpower policy. 

Zate ees vernatlver approaches 

There are those who argue that manpower policy should be 

more concerned with the demand side. No doubt a surplus of 


engineers could be mitigated by government(s) allowing such 
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a surplus to determine expenditure patterns. For example, 
PiaeoOLcdLe: research centres might be: set up-to. deal with 
pollution problems, centres which would not, or not: yet, 
have been set up if the government expenditures were 
determined by more conventional allocation criteria. Such 
a strategy differs from the more common policy suggestion 
of stimulating aggregate demand through fiscal and monetary 
policy in that it emphasizes selectivity. In this sense, 
such policy is very similar to that behind programs of 
regional industrial incentives. 

As yet, no government-sponsored projects have had the 
improved employment prospects of scientists or engineers 
as an explicit objective. Suggestions to the effect that 
the educational system be expanded as an activity to absorb 
the surplus highly qualified manpower it produces are not 
likely to carry, but they are an example of policy aimed at 
the demand side of the labour market with some particularly 
interesting and frightening aspects (Rowntree, 1968). 

Another approach to broadening the scope of manpower policy 
is to give manpower policy makers more effective control over 
or influence upon the educational systems, particularly the 
post-secondary systems. E. Wright Bakke is only one of many 
who have felt compelled to repeat in recent years the re- 
furbished adage that education is too important to be left 
to educators. In one of the most widely quoted treatises 


on manpower policy, he notes that traditionally education 
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has been the responsibility of educational authorities, but 
"increasingly .. . the knowledge, skill, and adaptability 
requirements for Solving the problems of industrial stability 
ala growth “a... have BEOUGh te fo. daont inadequacies in that 
traditional allocation of responsibility” (Bakke, 1965: 366) 
3. Accepting an alternative 

Bakke maintains that Manpower policy makers must have 
considerable control over the educational system. There is 
some evidence, however, that educational administrators, 
policy makers and critics are becoming manpower policy plan- 
ners. A perusal of such Ontario documents as Post-Secondary 
Education in Ontario, 1962-70 (Report of the Presidents of the 
Universities of Ontario to the Advisory Committee on 
University Affairs, May 1962) and "Report of the Select 
Committee on Manpower Training" (Ontario Legislature, 1963) 
raises the question of which way the takeover, if any, may go. 

What seems certain is that the outputs of the post-secondary 
educational system will be recognized as a proper policy | 
Variable to determine the market conditions faced by highly 
qualified manpower. The degree to which those conditions 
will be controlled and who will control them is less 
certain. The great expansion .of post-secondary education 
in the 1960s inv ontario has closed the gap in educational 


Opportunity that once Separated this province from other, 


EAS: 


Bich, -industrialszed47urisdictions“on -this continent. * An 
important motivation for expansion is thereby extinguished. 
This, plus changing moods about educational expenditure, 
Suggests that future expansions of the educational system will 
need to be based,.on convincing Se eee of direct linkages 
between expansion and economic requirements. Certainly, 
recent statements by provincial politicians and influential 
educational officials suggest that this type of generalization 
about the political climate is not out of order. * 

Tbis?-could) conceivably, .result.in-an, educational policy 
based on manpower requirements. Social and political 


aspects of life and education in Canada are likely to counter 


Ae E. ZSigmond and C. J. Wenaas make the point that the 


closing of the gap between the U.S. and Canada regarding 
secondary schools is now history (Enrolment in Educational 
Mistmeutons, DY .Pproyince, Staff Study. No. 257) Beononre 
Pounci il of Canada, 19/0, '36—-38) ... They ‘also note*thatr the 
gaps in post-secondary enrolments between the U.S. and 
Canada are closing (37-38), and demonstrate that Ontario is 
mot< unlike other industrial provinces in regard to post- 
secondary opportunities. Enrolment and expenditures compari- 
son between Ontario and specific industrialized states of the 
U.S. can be made by comparing annual provincial statistics 
with those of the National Education Association and the 

Wis. Office of Education. -Rankings from such comparisons 

do, of course, defy satisfying interpretations. 


32 very clear example of this sort of statement was offered by 
Former Deputy Education Minister of Ontario, Dr. Js Rk 
McCarthy, in his address at the Conference on "Financing 
Public Education in Ontario: Analysing Choices for Effective 
Bianning," Constellation Hotel, Toronto, May 31,/1971: 

". . . the increased amounts would have to be justified on 
the basis of economic growth, the demands and needs for 
other services in the fields of health, unemployment relief, 
welfare and the like." 
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any very extreme movement in that direction, however. The 
cooling ardour in several OECD countries that have 
previously relied heavily on manpower planning as the basis 
of educational policy (See, for example, Direction de la 
Documentation, France, 1971: 41-42.) should also serve to 
dampen the enthusiasm for manpower-educational planning 
current..in;Ontario: 

C. The Political Environment 

During the 1950s it began to appear that Japan and the 
industrialized nations of Western Europe would be more 
effective in serving full employment as a policy goal than 
would the United States and Canada. During the 1960s all 
doubts of this were resolved. In the 1970s the full implica- 
tions of this North American failure are being learned, 
while the decision as to whether or not it will be tolerated 
is being made. 

Certainly Canada and the United States have some very 
difficult problems that the other industrialized nations of 
the west do not. Some are common to the two, some peculiar 
to one or the other. For example, the United States is the 
only one of these nations experiencing the traumatic adjust- 
ment caused by the urbanization of black farm workers, and 
Canada is the only one of these nations not only allowing 
but inviting hundreds of thousands of immigrants. Moreover, 


it is the U.S. dollar that is the fundamental instrument of 
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international exchange, and the Canadian economy whose 
terms of trade are most determined by the relative value 
piacce 40.0. dollar: 

On the other hand, several other nations overcame the 
conceptual and political AP Sptaiis of a full-employment policy 
while coping with situations at least as difficult as those 
now plaguing either the United States or Canada: Japan, 
while absorbing the new members of its labour force that 
are a product of the days when the nation was known for its 
fecundity rather than effective contraception and abortion; 
Wee Germany, while absorbing the refugees from the east; and 
Italy, while struggling with the economic and social calamity 
that is its Mezzogiorno. 

There are prerequisites to the effective serving of a 
policy objective. The most important is to prepare a popula- 
tion to pay the costs, since policy objectives, like other 
things worth having, do cost. All too often, full employment 
is bought at the expense of price stability. It may well be 
that price stability can be served via increased productivity, 
with or without full employment, but the fact remains that a 
policy objective of full employment is associated with sacri- 
fice of price stability, and at the very least, a nation must 
be prepared to use price stability as a control variable when 
serving full employment as a policy objective. Certainly 


such preparedness has characterized the nations that have been 
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More successful than this one with "full employment" 
pelicies (Gordon, 1967 )s.) “there. sse4s yet no such prepared- 
ness in Canada. 

The high rates of unemployment that characterize Canada 
in "good years" would be intolerable in Western Europe or 
Japan of the last decade. Our unemployment rates in "bad 
years" would be considered evidence of staggering policy 
failure. One result of this is that we are reduced here to 
using manpower planning for a monumental task to which it 
is not adequate--at least, to which it is not adequate ina 
society without the will and mechanisms for planning output 
in all sectors, if not all industries and firms. “Dneeeee 
case, of course, though manpower planning might be necessary 
or desirable, it would not be required to deal with 
unemployment. 

Fiscal and monetary approaches to a full employment policy 
will likely prove to be effective at some point in\thegeuture 


in reducing the fluctuations in unemployment we call cyclical. 


These are changes that take place too rapidly “covbe associated > 


in our minds with fundamental technological or social develop- 


ments. Certainly the time required both to set up manpower 
programs and to put people through them make these efforts 
ineffective in dealing with this kind of unemployment. The 
Sanguine assumption is frequently made that fiscal-monetary 
approaches will stabilize unemployment at some low rate, 


perhaps some rate approximating that associated with the 


ey kM oS 


Le, 


BPIOCO yodroa, In ~our recent economicvhistory. Lh this shoud 
be the case, manpower programs might well be the logical 
approach to dealing with the unemployed residual. Presumably, 
certain social and geographic characteristics associated 
with the people in this residual would facilitate mobilizing 
programs aimed at them. Even if unemployment stabilizes at 
some rate considerably higher, perhaps that associated with 
"average" rather than "good years", assuming the people 
affected still-demonstrate particular social or geographic 
characteristics, manpower programs may be effective in 
dealing with the unemployed residual. Whatever unemployment 
rate we assume, however, it does not seem probable that this 
residual will include Significant numbers of people with post- 
secondary education or prepared for post-secondary education 
immediately. To put it more carefully, post-secondary 
education will not likely be the cheapest or most effective 
way to make people in this residual employable. It is not 
probable, therefore, that our present concern for linking 
post-secondary educational policy and manpower planning to 
serve a full-employment policy will survive a Canadian commit- 
ment to the exploitation of fiscal and monetary policy to 
serve full employment. 
D. Summary 

When any jurisdiction makes the decision that the conse- 
quences of leaving educational decisions to individuals and 


institutions are unacceptable and begins to formulate 
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objectives or desired outcomes for their activities, 
educational policy is being made there. When that 
jurisdiction's legislators or bureaucrats have conceptual- 
ized the many educational activities within its boundaries, 
their interrelationships, their costs and contributions to 
the commonweal, and begin to practice (or even propose) 
consistent patterns of behaviour to minimize those costs or 
determine those contributions to the commonweal, it is 
possible to speak of the specific educational policies that 
characterize that sjurisdrction: 

Certainly the connections between statecraft and education 
are most obvious when the state promulgates laws for the 
teaching of morality, customs, or skills deemed necessary 
to good citizenship and the stability of the state. 
Educational policy is no less a component of statecraft when 
a jurisdiction interferes with the autonomous decisions of 
individuals and institutions to affect the distribution of 
wealth, status, and the other good things the society has to 
distribute among its members, or to promote the productivity 
of its citizens. 

Educational policy exists also when the state consciously 
refrains from interfering with the autonomous decisions of 
individuals and institutions regarding an aspect of their 
educational activities or their educational activities in 
total. Frequently the "institutions" involved are agencies 


of the state itself, products of an earlier act of policy- 


eu 


making. When, however, those agencies begin to affect 
people™s dives differently from the way they “originally tdrds 
or their effects are perceived differently, interference 
with their behaviour and decisions is as much the material 
for new policy-making as is interference with the behaviour 
of individuals and private institutions. 

Manpower policy as a component of statecraft is neither 
older nor better established than educational policy. How- 
ever, its recognition as a matter of prime concern for policy- 
makers at all levels of government spans about four decades 
in the Anglo-Saxon states, while educational policy has only 
been so recognized for a little more than one. Moreover, 
Manpower policy may be regarded as a natural (i.e. not sur- 
prising) extension of the principles and traditions that are 
the basis of labour economics. More specifically, those 
traditions are associated with the concepts that labour is not 
just a commodity like any other, and that labour is more than 
a factor of production. Nevertheless, manpower policy exists 
as an important aspect of politics or statecraft for the.same 
reasons as educational policy, an unwillingness to tolerate 
the perceived consequences of citizens acting individually, 
in combination ,, Of -in-onstitutions. 

Having said, in effect, that educational and manpower 
policies exist to compensate for or correct dissatisfaction 


with free educational systems and labour markets, and are 
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patterns of interference with those systems, it must be 
emphasized that nothing can be said in the abstract about 
the forms those interferences should take. 

it=is. the political environment: thate.1's.-theosourceso£ 
operationally meaningful policies. It is a coincidence of 
eur times:that in -Ontariro,, inthe rest..of Canada, and 2uy 
the United States, the political environment is motivating 
policy suggestions that blur the distinctions between 
educational policies and manpower policies. That environ- 
ment is characterized by disconcertingly high rates of 
unemployment affecting an unusually (in recent experience) 
wide range of the spectrum of qualified manpower, and 
conditions of international economic competition that 
inhibit the exploitation of fiscal and monetary policies in 


serving a policy of full employment. 


CHAP TE REIIL 


MANPOWER PLANNING AND THE ACHIEVEMENT OF 
SOCIAL AND ECONOMIC: OBJECTIVES 


Me eelhe Case ton a Manpower—based Education, Polrey 


In the absence of eet speity co-ordinated manpower 
planning, the supply of and demand for highly trained 
Manpower are the outcomes of decisions by countless students, 
employers, and educational authorities. These decision- 
makers need not be reacting to the same motivations, 
information, institutional constraints, or assumptions about 
the behaviour of other participants in the economic system. 
The question arises as to whether the manpower objectives 
Stipulated in Chapter II-B can be achieved in this situation. 
Ttenot, -ateleast daprima facie case™.can be estab lusned aor 
integrating educational and manpower policies. 

The intent of this chapter is to consider in more detail 
than previously the conditions under which the unco-ordinated 
career decisions of students, along with the likely responses 
by employers, will lead to the achievement of the manpower 
Objectives: Specified an-Chapter [i-B.. The case ore 
manpower-based education policy in Ontario depends upon the 
degree to which these conditions characterize this province. 
However, aS will be noted in Section D, the evidence 
available is not adequate for assessing the prevalence of 


these conditions. 
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B. The Workings of the Labour Market for Highly Trained 
Manpower - ine Caseuol mnganeers 


In the following discussion, certain relevant points 
about the working of the labour market for engineers will be 
ailustrated. This,large and important category. of highly 
qualified manpower has been the subject of considerable 
empirical investigation in Ontario in recent years (Gross, 


1969; Committee of Presidents of Universities of Ontario, 


Ping rot slron;, 19:70). 
ie woes turbing tan equilibrium 


Supply-and-demand functions for engineers, as convention- 
ally drawn, assume that the number of people offering to work 
aS engineers is aren eet related to the wage rate, and the 
number of engineers that employers are willing to hire is 
negatively related. These assumptions will be examined in 
ene; following: sections. ..In Figure.III=1, there? 1s an antral 


equilibrium in the supply of and demand for engineers with Wi 
as the wage rate for engineers and Qy as the number employed. 


Suppose the equilibrium is disturbed by an increase in 
demand, due perhaps to a change in technology or consumption 


patterns. The new demand schedule is represented by DoD,- 
The wage rate may be assumed to rise to W, in the short run. 


The increase in wage rate will induce an increase in the 


amount of qualified labour supplied if the supply schedule is 
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not: vertical. In Figure Lil-Y, the “amount suppizedars 


assumed to increase along SS' to Q, where a new equilibrium 


is established with the wage rate equal to W The ~f Lapeer 


3° 

the supply curve, the greater the increase in the amount 

supplied in response to a given increase in wages. The 

slope of the supply curve depends upon the responsiveness 

of suppliers to a change in wages. 

comihne supply response to aniimcrease in the wage wlvace 

An increase in the wage rate for engineers should increase 
the expected financial returns for potential entrants to the 
occupation. The potential entrants can be divided into the 
following categories: 

a) people in the labour force with engineering degrees or 
equivalent certification currently working in other 
occupations; 

b) people with engineering degrees or equivalent certifica- 
tion not currently in the labour force or not currengiy 
employed; 

c) people in the labour force working in positions subordinate 
to engineers, e.g. assistant engineers and technologists; 

d) students who have just completed, or are about to complete, 
a program of training in engineering; 

e) students enrolled in early or intermediate stages of 
courses in engineering; 

£) students enrolled in post-secondary programs other than 


engineering; 


£) secondary-school students. 

According to conventional economic theory, an increase in 
the returns that one expects. from engineering will increase 
the likelihood that he will go into engineering. However, 
for a given increase in the ete ee expected from an engineer- 
ing education, the increase in the probability of entering 
engineering may be very small. For a given wage increase 
the inducement to enter engineering will vary over the 
categories of potential entrants listed above, probably 
Boing strongest for those in’ category (d)- The principal 
concern of this report, however, is with the response of those 
in categories (e), (f), and (g). As will be discussed below, 
the responses of other categories are important too, because 
a shortage may be filled from categories (a), (b), and (c) 
before students in the educational pipeline arrive on the 
labour market. 

Seer bonaviouralsentects Of expected returns, to jengineening 
education 

Consider the effect of an increase in the wages of 
engineers upon the expected returns to a degree in engineer- 
ing. Assume then that students have information about the 
increase in wages, Since changes in expectations about future 
wages depend upon perceptions of changes in current wages. 
Thus, in Figure III-2, information is specified as the second 
factor involved in the sequence of events which occur follow- 


ing the disturbance of the initial equilibrium. Now, how is 
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the information about the increase in current wages taken 
into account in forming expectations about future wages? 
Although economists have developed a variety of complex 
models of expectations (e.g. Bowman, 1958) they all assume 
that expectations about the future are in large part based 
on observations of past and present magnitudes of the 
variables in question. One of the crucial factors is the 
time over which wages have remained at the current level. 
Wages may need to remain at a new level for some time before 
the perception of the change is incorporated into expectations. 
The conventional formulation of the expected net present 


value of the returns to an engineering degree, V, is: 


w* cx 
R < e t (IIT-1) 
V= r ——; E — 
+=G+1 (1+r) ed be 


where Cf is the expected cost of education (including foregone 


earnings) ; Wi is the expected incremental earnings attributed 


to possessing a degree in engineering (compared to the 
student's next alternative career); E is the age of entry 

into the engineering course; G is the expected age at gradua- 
tion; Ris the expected age at retirement; and r is the rate 
at which future earnings and costs are discounted. The value 
of V varies with the value of r, the former generally decreas- 
ing as the latter increases. For most earning streams, there 


will be some value of r for which V takes on the value of zero, 


3o 


ieee eLOtawiichs the present) value) of earnings Astequalitoe 
Pom Lesent Valuesor= costs. “The: value of r-for which Va=s.o 
is referred to as the internal rate-of-return. It should be 
added that in the formulation above, it is assumed that a 
period of full-time education is followed by a period of 
full-time employment--a simplifying assumption which is made 
only for convenience. 
4, Motivation and constraints 

The next elements of Figure III-2 are motivation and 
eonstraints.. ‘The<basic assumption about motivation is the 
Same as that underlying most human capital investment models 
(eo. dvs pecker, 19643) Ben Porath, 1967) ,.namely, :that-1ndivid-— 
uals make education decisions in such a way as to maximize 
the net present value of the discounted stream of future 
earnings differentials associated with additional education. 
This assumption is particularly important in explaining 
eceupational choice (Wilkinson, 1966). Thus there isa 
Prima, facia case that<an increase in the current wage irate 
for engineers should cause more students to want to go into 
engineering. At this point a number of constraints on the 
responses of students become important. 
a) social-psychological constraints: There are social- 
psychological constraints concerning the ability, aptitude, 
and interests of students. These factors are closely related 
Rommotayvatlon, particularly the third one. A student -con= 


fident of his ability to be either an engineer or an artist, 
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and perceiving his future earnings as greater in engineering 
than art but still choosing the latter career, may be said 

to be constrained by his interests in attempting to maximize 
his income. The constraint may be said to be perfect if he 
does not reverse his choice as the perceived income difference 
approaches the maximum that experience or credulity will allow 
as feasible. 

It is likely that there are many children in the eighth 
grade with engineering aptitudes but not with engineering 
abilities. The difference between ability and aptitude may. 
thus be conceived as temporal. On the other hand, aptitude 
may be conceived aS a composite of ability and interest. At 
this point it is appropriate to deal cavalierly with this 
important difference, and speak of ability as the only 
important complement to interest as a social-psychological 
Constraint. 

To say that there are children or young people in Ontario 
(exluding the seriously handicapped) without the ability to 
become engineers (or physicians or teachers) implies two 
assumptions. First, that there exists some authority that 
establishes minimal performance standards that must be met by 
one who would hire himself out as an engineer (physician or 
teacher). Second, that some children either cannot meet 
those standards or cannot meet them without special prepara- 


tion so long in duration or so expensive as not to be feasible. 
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For students who are or pele themselves to be in these two 
categories, there exists an ability constraint to their 
responses to changes in perceived wage differentials. 
b) financial constraints: It is common to speak of 
financial barriers to education and to connote thereby both 
economic and financial constraints. In this section, however, 
financial and economic inhibitors to education are regarded 
as two closely related but distinct phenomena. Financial 
inhibitors will be treated as a very special sub-set of 
economic inhibitors. 
To point up this important distinction, a few very simple 
hypothetical examples are useful: 
1. A youth wishes to enrol in a university program. 
He does not have the money to fulfil his ambition, 
at least not without accepting what he considers 
an intolerable standard of living for some period 
of time, perhaps the rest of his life, as a 
consequence. A bank or financial intermediary 
is prepared to loan him the necessary funds to 
be paid back after completing his university 
program, and to do so at an interest rate that is 
considered "normal" or even privileged. On the 
basis of estimates of his future earnings minus 
the interest and principle payments on the loan, 


he still elects not to accept the sacrifice. 
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Certainly he faces an economic inhibitor. He 
does not, however, face what can properly be 
cCalled<a’ financial constraint. 

Another youth wishes to take a university program, 
He does not have the liquid funds to attend, but 
he possesses assets that by usual "capitalization" 
techniques are adequate in value to cover his 
expenses. For one reason or another, he cannot 
liquidate those assets, or cannot liquidate them 

at less than an "intolerable" loss. Moreover, 

there is no bank or other financial intermediary 
that will accept those assets as collateral and 

loan him the funds he wishes to borrow at a "normal" 
or even "tolerably" high rate. He too faces an 
economic constraint, and it can be said to belong to 
that special set which are also financial constraints. 
He has a liquidity problem. He is not able to 

resort to the market or to fiduciary instruments to 
transform his assets. He cannot make effective use 
of the financial intermediaries. 

A third youth wants to undertake a university program. 
He does not have the funds nor does he have any 

assets to sell or mortgage. He calculates that com- 
pleting that program will add significantly to his 


future earnings. He is willing and able to repay 
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out of that “extra” income a lhoan “adequate? to 
cover his expenses at university, assuming it is 
at "normal" interest rates, that normal rate being 
high enough even to’’include an insurance factor to 
cover the probabilities of his early death, dis- 
ability, academic or vocational. failure... Like the 
first and second youths, he labours under an 
economic constraint. “Like ‘the second;“his-.istalso 
a ffginancial)constraint.© He, naswa 1igurditysproptems 
The financial intermediaries have failed him. 
Specifically, he is not able to "capitalize" the 
present value of his expected future earnings. 

Some economists have argued that imperfections in the capital 
markets, notably discrimination as practised by financial 
intermediaries and the reluctance to fully capitalize future 
income streams, may be perennial causes of under-investment 
in education (Becker, 1964). It is also probable that these 
imperfections cause the intermediate (and perhaps the long-run) 
BsuppLy.) curves = for-quali fied@=labour-to-be “less” fiate seen 
would otherwise be the case. 

Not only might the imperfections of the financial market 
contribute to a general "Shortage" of qualified labour, they 
may very likely cause the mix of qualified manpower to be 
different from that which would exist if the capital markets 
were perfect. This will happen if the difficulty in capital- 


izing expected future earnings is greater for some groups of 
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students than for others. If financial intermediaries 
discriminate against females, it may be supposed that we 
have under-investment in higher education leading to pre- 
dominantly female callings. If financial intermediaries 
discriminate against the very young, it is probable that 
we have under-investment in those callings requiring very 
early specialization. Since we may assume the propensity 
of people to take loans at "abnormally" high rates to be 
greater for shorter periods and smaller amounts, it is hard 
to imagine that our capital market imperfections do not 
result in under-investment in very long training programs, 
unless, of course, association or other institutional limits 
to places in these programs keep the number enrolled below 
even that to be expected with imperfect capital markets. 

The assumption of imperfect capital markets that have a 
perverse effect upon the level and pattern of educational 
investment iS an important influence working to convince 
people that there should be government intervention in the 
labour market in the form of general or selective subsidies 
of educational programs. It is very difficult, though, to 
specify the form this intervention should take to correct 
for capital market imperfections. 

Empirical studies show that the rates-of-return to certain 
types of education in Ontario (and elsewhere) are very high 
indeed (Systems Research Group, 1971). This does suggest 


under-investment in those programs, but it would probably be 
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impossible to parcel out the influence of financial 
eonstraints in bringing about) this condition. 

The "added cost" to education of imperfect capital markets 
is a more or less effective constraint on educational invest- 
ment behaviour depending upon the price elasticity of the 
demand for education. The evidence of this is not adequate, 
but" 1 does suggest that the» price elasticity "of this 
demand is quite modest (Campbell and Siegel, 1967; Handa, 
1971;> Handa “and “SkoInik ,» forthcoming)... This: pricestelastiei ty 
will be discussed again in Chapter VI. It is enough to note 
here that it suggests that financial constraints are probably 
not an overwhelming influence on educational investment 
behavior. 

What may be of more importance than the effectiveness of 
financial constraints is our belief in their effectiveness. 
In the’'1950s and 60s, quite obviously, many policy-makers: in 
Ganada “and “the U.S. , particularly. the. U.S., were: ofstne 
opinion that high wages and the high current value of expected 
future earnings in "Scientific" callings were not adequate 
to evoke investments in and commitments to the educational 
programs preparatory to those callings. Financial (primarily 
preferential loans) and other economic inducements (primarily 
grants and scholarships) were offered as incentives to under- 
take such studies. 

It is popularly believed now that those inducements were 
very successful. There is probably no way of determining, 


however, what part was played by those "extra" economic 
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inducements and what part was played by the value placed 
upon expected high future earnings in attracting students 

to undertake studies in science and technology. It would be 
more, difficult still: -to: parcel outthemefitect of financial 
inducements from other economic inducements. 

What would be most interesting to learn--but almost 
certainly will never be known--is whether or not financial 
assistance only (i.e. access to loans at prevailing long-term 
interest rates) plus perceptions of future earnings would 
have resulted in the present redundancy (at expected wages 
and status) of highly skilled people in scientific callings. 

At any rate, it must be emphasized here that all notions 
of a free labour market approach to the rational allocation 
of education resources to meet manpower requirements assume 
(among other things) the absence of financial inhibitors in 
individual investment decisions plus a consensual acceptance 
that there are no financial inhibitors to those decisions. 

Though there is no evidence that financial inhibitors do 
reduce educational investments, and, as mentioned above, 
there iS some very weak evidence that they do not do this to 
any important degree, it iS unqueStionably true that individ- 
ual. expected future earnings are difficult to transform ante 
liquid resources. Not only banks dealing with individuals but 
also governments dealing in wholesale educational investment 


decisions and depending upon future tax-revenue streams for 
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repayment of educational investments, have been reluctant 
to capitalize (via fiduciary instruments) increases in 
FULULE, DrOGUCTLVLEtY. 

This type of fiscal conservatism was endorsed by C. F. 
Bastable (1892: 670-671) eight decades ago... . Financing “jor 
the PrusSian railways, or even the English telegraphs" by 
debt was sound public management. About investment in what 
we conventionally call human resources, however: 

A loan for the purpose of extending education, or for 

improving. the housing» of the "workers, 5. May...p eae oO 

increase the income of the community as to make the tax 

receipts greater, without any increase either in rates 

Or in rigour of collection. Regarded in the abstract 

such a proceeding seems defensible; the real objections 

to- lt arise from. tChediftficulty orvapplreation-- rine 

results of expenditure of the kind are hard to trace 

or measure, and any statement respecting them must rest 

in a great degree of conjecture. . .. Prudence seems 

accordingly to suggest that borrowing should hardly 

ever be adopted except for strictly economic expenditure. . 

Bastable was conceding that it is sound to balance revenues 
against expenditures minus some small portion of capital out- 
lays, but they must be for substantial, locatable capital 
items about which it is possible to speak with some certainty 


of their imputed future revenue-income. 
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Things change a great deal in eighty years, but Bastable's 
views of the uses of public debt were progressive in his day, 
and many people today are not prepared to call them outmoded. 
Though there is a continuing evolution of government pro- 
pensities to capitalize future productivity increments, it 
is still a politically--even if not economically--risky 
business. Bankers share with governments our evolving 
traditions of what is sound "financial" behaviour for both 
lenders and borrowers. Their reluctance to co-operate in the 
capitalization of expected future income increments is not 
very surprising. 

Contemporary conventions related to borrowing and lending 
are determined by the progressive ideas of some decades or 
generations ago at least as much as they are by the "best 
thinking" about financial intermediary behaviour of today. 
Similarly, prevailing conventions about how to finance 
educational institutions and how to deal with student 
financial inhibitors do not all reflect the best and most 
advanced thinking of our times. Whatever may be the 
potential of "self-liquidating" individual education invest- 
ments, even the ardent advocates of them as the means to 
optimal education investment behavior for our society admit 
that the fulfilment of that potential must wait upon some 


further evolution of institutions and conventions. 
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c) Plexibidity .of-the educational system: Another set of 


constraints has to do with the flexibility of the educational 
system, particularly the propensity to make policy adapta- 
tions at the system and institutional levels and the 
adaptability of resources. 

Where specialization occurs late in the students' academic 
careers (aS in the U.S. or Canada compared to the U.K.), the 
potential increase in supply is greater over a given time 
period than where specialization occurs at an early age. One 
is reminded of Lord Bowden's remark in the British House of 
Commons: "It is almost true to say that the destiny of our 
universities, their whole expansion programme, and with this, 
the whole destiny of this country, is at the moment in the 
hands of 14-year-old schoolboys" (quoted in Blaug, 1967: 
273). Where specialization occurs early, students are making 
career decisions at points when they have minimal information; 
when their time orientation makes even intermediate range 
investment decisions difficult; and when the probability of 
changes in labour market conditions before they complete 
eherrrtramiang Tsehign,, 

Related to the age at which specialization occurs is the 
length of the training period. The potential supply tends to 
be more elastic for occupations which have shorter training 
periods, and the length of training is an important factor 
in accounting for alternating shortages and surpluses of some 


types of manpower (to be discussed in connection with the 


50 


cobweb digram below, Figure III-3). Policy adjustments 
related to the age at which specialization occurs and the 
2ength of training periods are difficult to make" and 
frequently avoided in all but the most flexible of systems 
ane ins tit ELOnS:. 

The elasticity of supply is influenced also by the adapta- 
bility of the resources within the educational system. The 
physical and intellectual resources of the university may be 
SO specialized that they cannot be transferred quickly from 
one discipline to~another. \Zaharchuk (1971): has shown thae 
for one post-secondary institution in Ontario, tenured 
faculty posed the most serious obstacle to changing the 
course mix. In many secondary and technical schools in 
Ontario, elaborate shop and laboratory facilities, admittedly 
under-utilized, are found to coexist with inadequate library 
and other facilities. Changing priorities and emphases in 
educational programs have not been matched by the trans- 
formation of the physical capital available. 

No one has devised a satisfactory measure of institutional 
fiexi br lity; however, C. A. Anderson (1967) has dealt 
qualitatively with the adaptability of the U.S. educational 
system in the 1960s, citing the rapid expansion of linguistics 
programs as one of his chief examples. 

5. Market adaptability and the search for the new equilibrium 


subject to conditions discussed in Sections If]-p. Sang 


III-B.4, there will be some increase in the supply of 


a,b 


engineers after the disturbance of the initial equilibrium 
and the subsequent increase in wages. The question arises 
as to how the number of engineering graduates coming out of 
the pipeline after a given period will compare with the 
demand. This question can aA GEL aE forms depending upon 
whether the demand for engineers is fixed or varies with the 
wage. 

If employers' demand for engineers is completely inelastic 
with respect to wages, then the important question is whether 
the number of graduates coming out of the educational system 
will be less than, equal to, or greater than the number 
demanded, after allowances are made for those new entrants 
to engineering who do not come through the educational system. 
If the demand for engineers is somewhat elastic, then the 
relevant question becomes one of the level of wages needed to 
apsonb, the new “supply: “particularly 7 1S -1tesubstantrarly 
above or below the earlier level? 
ey students" sensitivity to the educational “plansmonrotiers 
Even if students could predict the total demand for engineers, 
their ability to make efficient career decisions will be 
hampered by their lack of information about the educational 
intentions of Votherss, Itris not “enough “to ‘considexVvonlyieie 
demand for engineers when evaluating the expected economic 
returns from studying engineering. A student must estimate 
also the likely expansion of supply and the consequent 


competition which he will face when he enters the labour 
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market. There are many potential sources of engineering 
manpower, as listed ian Section B.2 above. Students may 

find it even more difficult to predict the expansion of 

supply from outside the educational system than that result- 
ing from decisions of their peers. They cannot be expected 
to forecast accurately the increase in the supply of engineers 
resulting from decisions of other students, immigration and 
domestic migration, occupational mobility, and re-entry into 
the labour force. Yet they should show some awareness of 
these possibilities and the inclination to incorporate into 
their decision-making any relevant information that becomes 
available. 

Dj adjustments with wage: tlexibility:  Ifswages: adyuee 
instantaneously to changes in supply and demand, no engineers 
will be unemployed. No matter how large the incremental 
Supply associated with an increase in engineering wages, the 
entire pool can be employed in engineering through a sub- 
stantial decrease in wages. Similarly, if the supply response 
is weak, the pool of engineers is allocated among employers 

by the price mechanism, and the wages will be high. 

On the other hand, if wages are not flexible then there 
may be unemployment of some engineers, as will be discussed 
in more detail in Section 5.c below. Even if wages are 
sufficiently flexible to avoid unemployment of engineers, 
several problems may arise in relying on wage adjustments 


to secure equilibrium. 
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The fluctuations in wages needed to bring the labour 
Market into equilibrium may be great. The potential magni- 
tude of these fluctuations can be illustrated by the cobweb 
diagram, developed initially to illustrate the vagaries of 
certain agricultural markets and to justify government 
HocerventLon an agricultural marketing (Hanau, 11930) 293 ine 
basic conditions which give rise to cobweb effects in agri- 
culture are the multiplicity of small independent producers 
and the relatively long production processes. 

The general cobweb model is depicted in Figure III-3. 
Quantity is measured on the horizontal axis and the price 


on the vertical axis. It is assumed that current supply (S,) 
isd Gunction Of bast. years price (Pe) and that current 


demand (D,) rsJastunction of this yeanrsi price str The 


Be 


Pade price «1's Py The high price will induce a large 


Supply; Sor in the next period. The resulting excess will 


drive the price down to P The next period's supply will be 


De 
only S3, driving the price up again, and so on. The cobweb 
in Figure III-3 converges after many periods. Convergence will 
not occur under all conditions. There may be an ever- 


increasing amplitude of the fluctuations or a perpetual cycle. 
With such large fluctuations in prices, or wages, specula- 
tive gains or losses are to be expected. Hollister (1967: 


248-50) has argued that such large gains and losses are 
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ineguitable. He has suggested that government intervention 
in the labour market is justified to prevent excess earnings. 
One must be cautious to distinguish between excess earnings 
which result from monopoly power and those which are 
speculative profits. While few men of goodwill countenance 
monopoly returns, most economists regard speculative profits 
aS an inevitable consequence of reliance upon a free market 
system for resource allocation. Hollister recognizes this 
inevitability and for that reason proposes to intervene in 
the market. 

Others are not so concerned about speculative profits, 
noting the positive role that speculation can play. However, 
in a market characterized by cobweb effects, there is another 
problem to consider besides that of equity. Investment 
decisions are difficult in such circumstances. The fluctua- 
tions may be so serious that individuals cannot base their 
decisions on the average expected earnings. In general, 
only the well-financed entrepreneur can afford to be guided 
by average expected returns. Even for the’ well-financed, 
the timing of the entry onto the labour market is of great 
importance. = If they graduate: during a> glut in their ‘field, 
although employed, they may not be able to get the kind of 
experience in their first few years which will enable them to 
advance rapidly in their careers. In this case wage flexi- 


bility will have insured that new graduates are employed, 
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but they may feel that their potential capabilities are 

being under-utilized. They are not underemployed in an 
economic sense, Since presumably they are pursuing their best 
employment opportunities. However, in a technical sense, 
these graduates may be underemployed. Unfortunately, there 
is still very little known about the link between education 
and employment, and no one has succeeded in specifying the 
optimum education for particular occupations.* Without 
considerably more research in job analysis and job specifica- 
tion, it is not possible to make objective statements about 
under-utilization of skills--however strongly one may believe 
under-utilization to be the case on intuitive or impression- 
PSti ce grounds’. 

cc), adjustments with limited wage flexibility: -It?hassgeen 
argued above that even when wages are completely flexible, 
there will be inefficiencies in the adjustment process 
following changes in the demand for and supply of highly 
qualified manpower. If wages are not flexible, then the 
adjustment problems are likeiy to be even more serious. This 
section will consider whether there is much wage flexibility 
in the market for highly qualified manpower and the nature of 
labour market adjustments that take place in the absence of 


wage flexibility. 


t Research on the link between education and occupation is 
discussed in Chapter V. 


Dah 
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record that there are no definitive conclusions that can be 
drawn from empirical studies of the flexibility of wages for 
highly trained manpower. It would be easy to measure the 
variability in wages over time, or between regions, for 
particular occupational groups, and this has been done (Keat, 
1960). However, this is not evidence of wage flexibility as 
the term is used here. In this context flexibility does not 
pertain to absolute difference or.changes in wages, but. to 
changes in wages related to changes in supplies. This rela- 
tionship is difficult to ascertain because of the absence of 
reliable data on supplies. For example, even consistent 
data on the numbers of engineers and technologists employed 
ine Ontarnlo: is»notavailable.’. That would-be: only minimal 
information. One would need to know also the numbers of 
engineers who are unemployed, the numbers working at other 
occupations, the numbers who have gone back for further 
edication., ‘and so .0on. 

Unfortunately, there is no study of engineers which gives 
the kind of information which Ribich (1968) has reported for 
the semi-skilled in the U.S. Surveying studies of retraining 
programs, he noted that in most cases those who had completed 


retraining received the same hourly rates as comparable 
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workers who had not taken retraining, but that the former 
had fewer weeks of unemployment during the year. This 
suggests that at least cone type of labour market adjustment 
is made through employment rather than hourly wages. 

In the absence of conclusive empirical data, one must 
consider the various theoretical arguments concerning the 
likelihood of wage flexibility. Mr. W. Reder (1955) has 
provided one of the best discussions in this area. His main 
point is that in a number of situations employers find it 
more rational to adjust hiring standards than wages rates 
particularly when raising wages is the alternative. He 
begins with the conventional oligopoly argument for wage 
stickiness. If an employer attempts to hire more engineers 
in a tight market by raising wages, his competitors are 
likely to follow suit and all employers soon find themselves 
worse off. In an oligopolistic situation, unlike)a camee wes 
tive one, firms are aware of an identity of interests and 
resist temptations toward pirating, as toward price-cutting. 

He notes further that altering hiring standards enables 
the firm to practise wage discrimination. When a vacancy is 
filled by promoting a worker of a lower grade (e.g. a tech- 
nologist to engineer), the "increased compensation need be 
paid only to the promoted workers" (1955: 835). However, 25 
higher wages are offered to attract additional engineers, the 
higher wages must be paid to all of the other engineers. The 


potential savings from wage discrimination are so great that 
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upgrading may be more profitable even though the employer 
must absorb the costs of training the promoted worker in 
addition to his salary increment. Reder notes that only where 
there vs -critical: danger of property loss from incompetent 
workmen will changing hiring standards not be considered, 
provided that laws and professional associations allow it. 

Most of what has been said above applies to reluctance of 
employers to make upward adjustments in wages. ve powerful 
factor operating against downward adjustments is the 
influence of unions and professional asSociations. Conse- 
quently, it 1S generally easier to downgrade some workers than 
to lower the wages for the whole class of workers. 

While there is little evidence on wage flexibility, as 
noted above, the presumed existence of unemployed professionals 
during a time of continuing rising professional earnings 
suggests that downward wage flexibility is not a principal 
means of labour market adjustment. Professional associations 
as well as trade unions seem to prefer this state of affairs to 
spreading-the-work stratagems. 

ii) adjustments with limited wages flexibility: Suppase that, 
for any of a variety of institutional reasons, wages are not 


free to increase beyond the initial equilibrium level of Wy 


in Figure III-l. At that level, employers would like to hire 


Q3 engineers, but only Qs are forthcoming. Employers would 
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attempt to meet the shortage by employing non-engineers in 
engineering work. They may resort to vertical transfer, 
e.g. upgrading of technologists, technicians, and tradesmen. 
In addition, or instead, they may use horizontal transfers, 
exploiting scientists and mathematicians as engineers. 
However, it may not be possible to substitute workers of 
other occupational categories for engineers without loss of 
efficiency in production, i.e. substitutability between dif- 
ferent occupational groups may be low. Then the combination 
of excess demand and lack of wage flexibility will entail a 
loss of potential efficiency. However, the more limited the 
Pee ite oe for substitution, the greater will be the 
inducement for employers to raise wages in an effort to 
increase the efficiency of allocation of manpower. 

Suppose that there is an excess supply of engineers at 
the existing wage rates, and that wages are inflexible down- 
ward. Three possible results are suggested, all of them 
inefficient. A number of engineers may be unemployed. There 
may be inflation of hiring standards for engineering work, 
with engineers doing work previously considered appropriate 
for technologists and technicians. The engineers will be 


underemployed in terms of their technical skills and expecta- 


2Employers may try to recruit engineers from outside the 
province before resorting to the use of non-engineers. 
Immigration has been an important source of highly 
qualified manpower in Canada and Ontario, as discussed 
Mie Parte Of this report. 
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tions. Engineers may transfer to other fields of work. 

A large number of educated people end up working in 
occupations different from the one in which they received 
their principal training in. any case,” Frequently, the 
reasons for the change are complex and non-economic. More- 
over, the individual is often more See roricd and productive 
in the new field. Presumably, however, there is another 
class of occupational transfers, those motivated primarily by 
the inability to find employment in the ‘main field of training. 
In these cases, the individual is assumed to be neither 
happier nor more productive in the new occupation. 

d) the nature of production functions: ~Littie has(peenscara 
to this point about how skilled manpower enters into the 
production process. We have assumed a downward sloping 

demand curve for engineers, and we have not probed the under- 
lying basis of this curve. Now it is necessary to examine the 
role of skilled manpower in production, and to consider 
alternative models of production. 

The two opposite extremes with regard to assumptions about 
substitution are the neoclassical and Leontief production 


functions (Blaug, 1967). The essential characteristic of the 


hor some evidence on the relation between field of education 
and field of employment for Canada's highly qualified man- 
power, see Atkinson, et al (1970: 82-86). 
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former is smooth substitution between different categories 


of 


labour and between labour and other factors. Employers 


adjust to a variety of combinations of supplies of skilled 


Manpower. This is presented graphically in Figure III-4. 


The curve FF' is the isoquant showing the combinations of 


the two skills, X and Y, which can be employed to produce a 


given level of output. Employers are assumed to choose the 


combination of the two groups which will minimize production 


costs. The ratio of the employment costs of the two skills 


is 


given by CC'. The iso-cost line is assumed linear for 


convenience. The least cost combination corresponds to the 


point of tangency between CC' and FF'. 


What Blaug refers to as the Leontief production function is 


represented by the right-angle isoquant FF" in Figure III-5. 


ee 


to 


a al 


be 


OY 


indicates the unique amounts of each of the skills required 
produce a given level of output. If the factors are supplied 
anything but the required proportion, some of one factor must 
idle at any level of production. For example, with supplies 


6£- VY" and: Ox. of X,-the- output, indicated by FF “write 


it 


produced with X fully employed, but with Y1Y> of Y redundant. 


Alternatively, if there is less than OY 


l of Y5° output museca. 


less than the level described by FF', and some portion of X 


will be idle. It may be noted that the required amounts of X 


and Y for the given level of output are independent of 


relative wages, i.e. of the slope of the isocost line CC'. 
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Most of the manpower planning literature assumes the 
world to resemble the Leontief model more than the neo- 
classical. “This leads’ ‘to the conclusion’ that there visa 
precise number of engineers required by the economy. If 
there are fewer engineers, all engineers will be employed, 
but there will be unemployment of other factors of production 
and a loss of potential GNP. If there are more than the 
required number, the excess will be either unemployed or under- 
utilized in other types of work. 

The important point here is that in a Leontief world, 
manpower requirements are precise. Shortages and surpluses 
are certain to be costly, and adjustments will occur slowly 
2f£ at all.. Tt-isynoswonder that! those who: share thicuviem os 
the economy tend to advocate centralized manpower planning* 
(Parnes, 1962). 

We should note the similarity between the effects of wage 
rigidity and Leontief production conditions. Suppose that 
the supplies of specialized labour X and Y are OX, and OY), 
respectively, in Figure III-4. The ratio of their wages at 
which both groups will be fully employed is that given by 
line CC'. Suppose, however, that wage rigidity makes the 


ratio of ~the wage for X to that for-Y higher thansthe ful 


4 the nature of production conditions, especially the extent 
of substitution between various factors of production, has 
important implications for manpower forecasting which will 
be discussed in Chapter V. 
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employment ratio. The higher ratio depicted by GG' exceeds 
the full employment ratio CC'. The most efficient point of 
operation under the new condition will be the tangency of 

GG' with the lower isoquant (representing lower output) EE'. 


One of the skill groups, Y, will be fully employed, but XX) 


Of -X will be unemployed. “In practice, <1t is very diLiregic 

to tell whether unemployment of highly trained manpower is a 

result of wage rigidity or Leontief production conditions. 

C. Recapitulation 
The conditions under which the unco-ordinated educational 

investment decisions of individuals serve objectives of 

Manpower policy (II-B) have been discussed, and some of 

the inter-relationships have been depicted in Figure III-2. 

In brief, thoSe conditions are: 

1. pecuniary motivations operating in career choices; 

2. wage flexibility; 

3. information available to students about earnings and 
employment probabilities; 

4. formation of expectations by students about education 
and employment prospects on the basis of (3); 

5. othe absence: of Ssoctal—psychological constraintsseon 
career and educational decisions; 

6. student sensitivity to the career and educational decisions 
of others; 


ria absence of financial constraints; 
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8. flexibility in educational institutions and systems. 

These may be offered as necessary conditions for the fulfil- 
ment of manpower objectives without tampering with education 
policy. It is not supposed that over the conceivable range 
of necessary (by efficiency criteria) adjustments in the 
allocation of highly qualified manpower, and in the allocation 
of resources to training that manpower, each of these conditions 
will always be critical to the fulfilment of manpower object- 
ives via free educational investment behaviour. On the other 
hand, it is not difficult to hypothesize necessary adjustments 
that cannot be achieved without the existence of any one of 
these conditions. 

Certainly the probability that any one of these conditions 
will be critical to efficient qualified manpower use and 
training is determined by a number of other conditions or 
factors. Further, it 1s not tobe: supposed that the ~absence 
of one of them will make the same contribution to inefficiency 
or the inadequacy of a system of free educational investment 
decisions as would the absence of any other. For example, if 
one does not assume condition (1) to prevail, any discussion 
of serving manpower objectives via the market is absurd. 
However, one might be prepared to concede that conditions (5) 
and (7) don't characterize our society at this time, and still 
be prepared to argue that free educational investment decisions 


are the more efficient approach to preparing and allocating 
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qualified manpower. Finally, it is not supposed that the 
absence of one or more of these conditions in our society 
will affect all educational investment decisions the same 
way or to the same degree. 

Among the factors that contribute to the probability and 
degree that one or more of these conditions will affect 


efficiency are: 


1. the age at which specialization normally occurs Lied 
society; 

2. the variation in the ages of specialization for different 
callings; 

3. the length of training periods imposed upon entrants 


to highly qualified occupations generally; 
4. the variations among those training periods; 
5. the frequency, regularity and severity of demand changes 
for highly trained manpower; 
6. the wage elasticity of supply emanating from sources 
other than formal training programs; 
7, the natute of the general and disaggregated production 
functions that characterize an economy. 
These factors can reasonably be considered second-order 
determinants of the efficiency of a manpower policy based 
on free eiteationa investment decisions. 
Of course, adjustments are not only made, they are made 


over some period of time. The importance of this is related 
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to the fact that impatience is a common human frailty, 
and sometimes a virtue. It is not uncommon for people to 
concede that there is a best way of doing something, but 
to shun that way because it alae too long. Numbers (1) 
and (3) of the second-order determinants of efficiency in 
the approach under consideration refer to conditions in our 
educational system that may well be called inertia. When 
early ages of specialization and long periods of training 
cause certain shortages of trained manpower to appear to 
be secular developments which are not likely to be self- 
correcting, interference is frequently unavoidable. When 
natural impatience is exacerbated by enthusiasm for national 
accomplishments such as matching the educational opportuni- 
ties of the United States, or Canadianizing education and the 
economy, the temptation to interfere with the market can 
become overwhelming even for those who believe the market 
will in time produce the best, or the ideal adjustments. 

This inertia has been singled out as the main ingredient 
in the alternating shortages and surpluses of qualified man- 
power (Arrow and Capron, 1959). This prolonged or perpetuated 
disequilibrium can be so frustrating to so many people that 
not to interfere to end it can be politically out of the 
question. It may be better to interfere even if there is good 
reason to suppose that non-interference is in everyone's long- 


run best interest. This inertia combined with undesirable 
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conditions regarding number (5), i.e. with shifts in demand 
that are frequent, irregular and severe, can produce results 

so upsetting and complex that the best adjustments are diffi- 
cult -even to articulate. In this case, not only may inter= 
ference be a political necessity, but it may also be impossible 
to evaluate, and may or may not contribute to the condition 

it is intended to eliminate. 

In any case, with ideal or even satisfactory results via 
the market and free educational investment decisions dependent 
upon such a demanding bill of specifications, it would be 
difficult to convince anybody that at least some improvements 
cannot be realized by market interventions working at the 


edges of the system. Moreover, it is so easy to imagine a set 


of conditions under which the market approach is pure absurdity, 


it is not surprising that at any point in time many people 
believe one of those sets of Conditiopns is in fact thescase, 
and sometimes it is difficult to find people who do not 
believe one of them to be the case. 
D. Post-Secondary Education and the Economy of Ontario 
Ultimately, the case for the rationality of a manpower- 
based education policy depends not only upon an assessment 
of the degree to which the necessary conditions for a properly 
functioning system of individual education and employment 
choices characterizes an economy, but also upon an understand- 
ing of the immediate and longer-run effects of every inter- 


vention stratagem. 
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There is no hope in our time of meeting that second 
requirement of perfection. Our very inclusive models and 
other abstractions of economic activities and relationships 
are simply not adequate to the challenge. However, empirical 
research probably can provide us with cumulative information 
about the degree to which these conditions warrant some 
interventions. At the very least, this information can be 
expected to indicate circumstances that constitute a logical 
basis for saying unequivocally that we cannot prove inter- 
vention in the market to be a source of inefficiency. Since 
there is so little we can say for Sure about the behavioural 
results of policy, knowledge of this type is not to be 
lightly dismissed. Furthermore, negative findings, though 
inherently unexciting, can be powerful liberators to policy- 
makers. As with the rest of us, it 1S sometimes comforting 
for them to know that they are not certain to be wrong, even 
Geethey cannot know that they are rignt. 

As will be pointed out in the concluding chapter, a priority 
of empirical research on the labour market and post-secondary 
education can be suggested with the hope of improving our 
understanding of the sources of inefficiency in delivering 
qualified manpower to the economy. It will also be pointed 
out why such research results are currently inadequate bases 
of even cautious manpower policy. At this point, however, it 
is appropriate to mention a few of the problems in assessing 


the prevalence of the above mentioned conditions. 
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The 1960s, particularly after 1963, were notable in 
Ontario for economic growth and expansion of the educational 
systems, especially the post-secondary system. It was 
generally accepted that the educational expansion was 
necessary to the economic growth (occasionally it was 
pointed out that the opposite relationship or both relation- 
ships might be the case). It was not a very long step from 
this popular acceptance to the general conceptualization 
that education is an industry very much like other industries. 
If not for this very secular and very modern view of education, 
such reports as this one and others now being prepared for the 
Commission on Post-Secondary Education would be inconceivable. 

However, the fact that the economic and educational 
expansions were simultaneous makes it very difficult to speak 
of the manpower aspects of the relationship between them. 
Ontario during this period was an outstanding example of the 
fact that a jurisdiction need not be hampered in the expansion 
of its modern sophisticated industries by the inadequate local 
supply of highly trained workers those industries require. 

The factor of production that is labour moved with alacrity 
Over our provincial and national boundaries. The more certifi- 
able the qualifications, the greater that alacrity. Whatever 
the importance of educational expansion to economic growth, 


in this case there was no sequential connection. The presence 


rite 


of favourable educational opportunities from elementary 
through post-secondary school for the offspring of workers 
may have been necessary to attract and hold our highly 
qualified labour force. Our industry was not, however, 
entirely dependent upon the products of our school system to 
meet its highly qualified labour requirements. 

The economy of Ontario is considerably less expansive now 
than it was during most of the 1960s, but it is now that the 
products of the educational expansion of those years are 
presenting themselves to industry. Doubtlessly, the present 
recession complicates the understanding of how effectively 
our post-secondary educational system and individual student 
decision-makers responded to the manpower needs and opportuni- 
ties of Ontario industry. To this we add the facts that our 
greatest educational expansion period is a very recent 
historical phenomenon, and that Ontario is a very open economy. 
iteis little wonder. that at thisspoint -in our ‘historyewe ido 
not have adequate information about how well, i.e. how 
efficiently, our post-secondary educational system and students 
were serving our manpower needs in recent years, and about 
which conditions of our economy were contributing to inefficiency 
in that.joint behaviour. 

E. Summary 
The case for a manpower-based educational policy depends 


upon the degree to which the objectives of a state's manpower 
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policies are achieved through relying on the unco-ordinated 
career decisions of students interacting with decisions of 
employers and educational authorities. Chapter III considers 
the conditions under which these manpower objectives will be 
achieved without specific intervention in the educational 
system and in the market for qualified manpower. Through an 
examination of the workings of the market for highly trained 
manpower, sets of first- and second-order conditions for the 
achievement of manpower objectives are deduced. Some attention 
is paid to the prevalence of these conditions in Ontario and 
the consequences of the absence of some of them. However, it 
is emphasized that existing data and research results do not 
justify anything more than very cautious statements in this 
regard. 

Both the question of whether or not to interfere and how 
to interfere can be answered only if one understands or is 
willing to make assumptions about what things determine the 
propensity of people to offer themselves on the labour 
market, and the propensity of employers not only to hire 
them but to choose among them in certain ways. 

Our knowledge of the motivations and constraints working 
on potential qualified workers is, to be sure, inadequate to 
the task of estimating the consequences of policy alterna- 
tives. Even if we assume that the supply and demand for 
labour behave "conventionally," i.e., that wages and wages- 


x 


expectations do affect the short-range and long-range 


Is 


Supp lies: of=qualaited labour and that Marginal “product mmicy 
expectations do affect the demand for qualified labour, we 
have the next question in the chain: do existing institu- 
tional arrangements allow the behaviour of employees (and 
potential employees) to effect an efficient mix of qualified 
labour? 

Whatever the reality or the assumptions about the effects 
of such institutions as unions, professional associativens: 
employer combines, minimum fees or wages, etc., on the 
efficiency of labour mixes and/or upon the policy objectives 
related to full employment, one is left with the most difficult 
question of all. Is the most efficient policy one of attack- 
ing the-anhibiting<institutions of) of anterfering more 
directly to affect supplies of and/or demands for qualified 
labour? 

All of the questions raised here have been raised countless 
times before, in connection with qualified labour markets, 
the labour market more generally, and all other kinds of 
markets. One of the points emphasized in this discussion 
is that highly trained labour, with its long production pros 
cess, may, like some agricultural products, be expected to defy 
Simple solutions to problems of alternating shortages and 
surpluses. 

About the only thing that can be said for certain about 
the state of the theory of market behaviour and its implica- 


tions for intervention is that there is no logical basis for 
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Saying unequivocally that intervention is always a source 
of inefficiency. 

Apart from the general or typical case, there are special 
problems in Ontario associated with understanding either the 
relationships between wage variations and the supply of 
Skilled labour, or the role of institutional arrangements in 
determining that relationship. These problems are associated 
with the facts that our education expansion has been so recent 
and our economy has so energetically tapped sources of skilled 


labour outside Ontario and outside Canada. 


CHAPTER? DV 


ALTERNATIVE ANALYTICAL BASES OF MANPOWER PLANNING 


In this chapter it is assumed that reliance upon the 
unco-ordinated investment decisions of stucents coes net 
lead to the realization of manpower objectives. Some form 
of manpower policy working to influence and co-ordinate their 
behaviour is therefore warranted. This assumption raises the 
question of what type and deoree of intervention is warranted. 
This. in turn suggests an antecedent question: ‘what should be 
the analytical approach to selecting or evaluating policy 
objectives derived from manpower goals? 
Ans Euti onal Change 

The economic argument for intervention in the manpower 
market (including educational investments) rests upon the 
existence of conditions under which the manpower market 
functions aneftiiciently. One wlogical possibilty asec 
attack those conditions so that the system will work 
efficiently without a policy of continuing intervention. 
This approach can be appropriately termed institutional 
change.. One might note the irony that this is intervention 
to make intervention unnecessary. 

Institutional change may be a very desirable policy choice 
for frank ideological or normative reasons. Faith that a 


market without monopoly or intervention is an inherently good 


78 


thang 25 not. uncommon). =.Conviction: that intervention 7s 
justifiable in only the severe cases of conflict between 
individual and public interests is even more common. The 
institutional approach to labour market and education policy 
perfection may be warranted also because there is a shortage 
of empirical and deductive evidence supporting the efficacy 
of proposed interventions. 

The concitions identified in Chapter III as determining 
the efficacy of individual education investment decisions 
are anienable to modification by institutional change (redevelop- 
ment or improvement). In so far as the related value and 
behavicural complexes concerned are centred in the educational 
system, a vigorous reform of educational institutions can be 
very effective. 

A number of the implied reforms, however, are beyona the 
scope of educational authorities. For example, we do not 
ordinarily expect the extent to which pecuniary motivations 
determine student career choices to be within the influence 
of educational authorities, even though children probably 
acquire their values regarding education and income in school 
as much as anywhere else. In fact, we do not ordinarily 
consider so fundamental an institution as the cash nexus as 
subject to planned change. Nevertheless, it is instrumental 
to a smoothly functioning market system. Greater wage flex- 


ibility may be an appropriate institutional adjustment, but 
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it is not only beyond the control of educational authorities 
but is also an accomplishment that eludes the most influ- 
ential politicians. Eliminating. restrictive certification of 
manpower is an equally suueenfoveke goal of institutional change. 
Furthermcre, most of the reforms that would make the 
educational system (or any other institutional complex) more 
flexible havé a cost. The cost may be in such form as a 
requirement for greater capacity or more aeneratl training, 
These can be translated into dollars, and may exceed the 
dollar cost we are willing to pay for the reforns. Thus it 
is amportant not to speak “loosely 7of-flexibility-; t*hatewe, 
Le is important to examine the costs as wellvas (hevlene rnc. 
(Hollister, 1967). No one has succeeded in measuring these 
costs and benefits of flexibility, not even crudely. It is 
interesting to note that Hollister has taken Anderson's 
(1967) previously noted piece on flexibility in the U.S. 
educational system to task for neglecting freteouee Op Mthac 
flexibidtvey. Blaug’ s-(1967) "drscussito0n on Trans formeigead 
world of Leontief production functions to a world of neo- 
classical production functions is pertinent to this. Never- 
theless, empirical and theoretical contributions here have 
been modest. Certainly, no one has dealt definitively with 
the "style" or “character” ‘costs of educational 1efera. 
Those inflexible educational institutions contribute in large 


measure to making a society what it is, and societies, like 


80 


individuals, are not always anxious to cease being what 


they. are. 


iB Promoting Efficiency within the Existing Structure 


It is claimed quite frequently that there are three basic 
approaches tc educational planning (e.g., Wilkinson, 1964): 

GL) the social-demand approach; (2) the rate-of-return 
approach; and (3) the manpower-forecasting approach. 
Actually, they are only approaches to a few salient problems 
of educational policy, mainly determining the number and type 
of places to provide in an educational system. 

The social-demand approach is probably poorly named, and 
usually means that econcemic objectives are not being considered. 
Though it can mean other things, the connotations of the 
social-demand approach are the acceptance of the unco-ordinated 
decisions of students as the source of demand for places, the 
accommodation of those students as a policy objective, and 
the prediction of the number of places required at different 
points in the future as the main task of planning. The social- 
demand concept will be given more careful attention in 
Chapter VI. 

Educational planners and economists who believe social-demand 
studies to be an inadequate Or erroneous analytical basis of 
Manpower-educational poe usually resort to rate-of-return 
studies or manpower studies. A number of lengthy comparisons 


of these two approaches or types of studies have been produced 
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(Blaug, 1967; Bowen, 1963). However, a few points abcut 
each approach that have not yet been emphasized elsewhere 
should be dealt with here. 
TL. sManpower [cCrecasting 

The basic assumption necessary to manpower forecasting 
is that the demands for labour by types in an economy are 
predictable over the periods of time for which economic 
plans are usually constructed, five or ten years and some - 
times longer. An ancillary assumption is that quite specific 
fulfilment of these deniands 1s necessary to the accomplish- 
ment of production goals, in fact the same production goals 
from which the estimates of manpower requirements are derived. 
The categories of pour for which demand forecasts are made 
are defined either in terms of occupation cr education. The 
literature on manpower forecasting is weakest in its demon- 
stration of how the forecasts should be used, or how they 
should influence policy. It is natural to presume that when 
these projections indicate that in meeting output goals the 
demand for certain classifications of workers will be less 
than the supply from the educational system, admissions 
should be generally or selectively restricted, and that when 
the forecasted demand is for more workers than the educational 
system has been and is producing, admissions should be 
increased. However, there has not been adequate treatment 


yet of either the means of implementing these restrictions 
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and increases or cf the repercussions of such actions. If 
Manpower forecasting is to be regarded as a basis for manpower 
policy, it 1s appropriate. to divide it. intc-two. components, 
the analytical component and the implementation. The latter 
Will be discussed in Chapter VI. 

Faith in. manpower forecasting, or the analysis of. future 
Manpower demands, requires a belief in the technological 
determination of the size and skill-characteristics of the 
labour force. for a.given level,of output. It also requires 
ay conviction that the manpower/output co-efficientss willbe 
Stable for the period of the analysis or change in some 
predictable way. Similarly, it requires a rejection of 
relative wages as a determinant of the occupational structure 
of the labour force, and of changing labour supplies as 4 
Geterminant of the manpower-mix associated with a given output. 
Put.in:economic terms, there is zero elasticity of substitute 
among types of manpower. Manpower forecasts, therefore, require 
concomitant forecasts of shifts in demand for goods ana 
services, and of technological changes. Some of the pitfalls 
of these types of forecasts that arise when we relax the 
assumption of zero elasticity of substitution will be discussed 
in-Chapter V. 

Zumgabate -otereturnoanrelyses 
The analysis of rates of return to education is the system- 


atic comparison of the benefits to the costs for some unit of 
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educational investment. It gives information on the supply- 
and-demand relaticnship in the form most useful to investment 
Gecisions. It indicates the areas where returns to educational 
investnient should be LES aehe en least to the next worker with 
that kindof education! going, into the -labour: market.5 Gites 
not. a forecasting. tool. 

Unfortunately, the fact that rate-of-return studies give 
us inforniation on past investments means they are valid 
investment guides only to "the small investor", the person 
ima position: tospurchase- a. “few.shares” cf education; -e.c. 
the youth who can, with a few months cf study and a small 
tuition fee, be employed in an occupaticn for which there 
is high demand. The large investor, the one whose behaviour 
is likely to upset the antecedent conditions of a correct 
decision, must be careful of rate-of-return studies. Educa- 
tional authorities who influence or determine the behaviour 
of thousands of students are big investors in this sense. 
An investor's prime concern must always be with the expected 
return to his next unit of investment. Probable returns on 
Marginal investments must guide his behaviour. His concern 
Should not be for average relationships or for past marginal 
relationships. A disconcertingly large portion of the economic 
studies of education during the 1960s made much over the 


evidence of high average returns to educational investments 
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and the supposed importance of this to educational policy 
makers. The concern should have been on improving policy 
Makers' insights regarding the points of probable rapidly 
diminishing returns to increased investments. The fact’ that 
pede auier oa economists treated high average returns to 
educational investment as reliable guides to investment 
decisions raises some interesting questions about the 
Sociology of economic science. 

It has been suggested that the present clamour tor 
"accountability" from the educational sector May be due to the 
failure to recognize the importance of the difference between 
average and marginal returns to educational investment in 
the 1960s. If accountability requires anything in education 
and the rest of the public sector, it is the rewarding of 
Managers and policy-makers according to their Mastery of 
marginal benefit-cost estimates (Holland, 1971). Given this 
confusion between average and Marginal, rate-of-return 
analyses can be dangerous to decision-makers in the public 
sector under the present conditions of popular discontent with 
the supposed returns to investment in education and concer 
over the high level of expenditure on education. 

Hagen (1968), among others, has stated that the rate-of- 
return approach assumes infinite elasticity of demand for the 
types of manpower currently enjoying high rates of return to 


their educational investments. This means unlimited expansion 


85 


of -supply will not depress the rate-of-return. This can, 

of course, approximate actual conditions only in the short 
run, perhaps the very short run. At some point the rate-of- 
return must fall. Strangely enough, studies of this name do 
not place any importance on indicating where that point is. 

The only way to estimate when the point of diminishing 
marginal returns to investment in education might be encoun- 
tered is through some kind of forecasting of demand and 
Supply, in essence through manpower forecasting. This suggests 
that rather than being looked upon as alternative approaches 
to planning, rate-of-return analysis and manpower forecasting 
should be viewed as complementary. 

Rate-of-return SmeeR eS itself can be useful for short- 
run policy-making. In the short run it can be used as the basis 
bor a policy of Spotting and eliminating successive dis-— 
equilibria in the market for highly qualified manpower. The 
goal of the manpower forecasting approach is to prevent just 
such disequilibria. If these short-term disequilibria are 
costly and can be eliminated only with much time and 
difficulty, then longer-term planning is advisable. In 
general, the factors and conditions designated in Chapter III 
as making intervention in the market process desirable also 
make medium to long-term planning desirable. Some analytical 
technique which gives medium- to long-term forecasts, say five 


to ten years, will be necessary. This is manpower forecasting. 
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Cy Summary 


In this chapter the analytical bases of manpower planning 
are grouped dichotomously under the headings of institutional 
change and of promoting efficiency within the existing insti- 
tutional structure. All bases of manpower planning subsumed 
under institutional change are assumed to be approaches to 
reducing the institutional inhibitors to freer markets and 
to greater sensitivity of supply and demand to changes in 
wages of highly qualified manpower. Since the concept of 
countervailing or compensatory institutional arrangements 
is nct considered, it is noted that such interferences may be 
described as interventions to eliminate or reduce the usual 
justifications for intervention. 

It is emphasized that many of the sources of inflexibility 
in our system of determining labour supplies and labour mixes 
via wage adjustment are not within the domain of educational 
policy-makers at any level. Furthermore, it is emphasized 
that reforms that make an educational system more flexible 
have costs--not only dollar costs in our training programs 
and selections systems, but also costs that can be expressed 
in terms of undesired changes in our educational styles or 
character. 

Most of the schemes for promoting efficiency within the 
existing structure can be said to have as their analy ie 


bases one of the "three basic approaches" to educational 
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plannungs: (Ll). 9the socral=-demand approach;.= (2). thegrare= 
of-return approach; and (3) the manpower-forecasting 
approach. It is emphasized here that actually these are 
approaches to only a few salient problems of educational 
DOUuC Ve. 

The conditions under which the social-demand approach 
could be adequate for dealing with problems of efficiency have 
been discussed in Chapter III. Here it is emphasized that the 
popular alternative to the social-demand approach--rate-of- 
return studies--is of little value for planning over any but 
a very small piece of the future. These studies emphasize 
average returns and past experiences whereas what we need are 
insights regarding the points of probable rapidly diminishing 
returns to increased investments. Rate-of-return studies were 
the basis of most of the arguments in the 1960s to the effect 
that we were under-investing in education. 

Rate-of-return studies are probably of more value to 
individual students, faculties and small or medium-sized 
institutions than to educational policy-makers for large 
systems. They may also be of value to large systems in spot- 
ting and dealing with important supply bottlenecks. What is 
needed for more general long-range planning for large juris- 
dictions, however, is some system of long-term forecasts. In 
spite of the large number of caveats offered here about man- 
power forecasts, it is conceded that they are about all that 
exists as an analytical basis for long-range educational 


planning. 


CHAPTER V 


MANPOWER REQUIREMENTS PROJECTIONS 


A. The Meaning of Manpower Requirements 


The term "manpower requirements" has been the source of 
much confusion. The term refers to the occupational con- 
figuration of the labour force that will be necessary if 
certain social and/or economic targets are to be achieved 
(Parnes, 1962: 18). This assumes that there is a definable 
functional relationship between the level and composition of 
national output and the occupational structure of the labour 
Eorce. -Most observers would agree that in general thissiege; oss 
It is unlikely that Canada's current level and composition of 
GNP could be maintained if the Canadian labour force had the 
same occupational structure as Chad or Haiti. On the other 
hand, changes of, say, 10 per cent in either direction in the 
number of engineers, Scientists, lawyers, economists, etc., 
May not seriously damage the functioning of the economy. 

1. The uniqueness of manpower requirements 

The problem is in ascertaining just how much flexibility 
there is in the economy. If there is great flexibility--so 
that the economy can adjust to nearly any occupational 
composition--then the concept of manpower requirements becomes 
meaningless. The concept is meaningful only if there are 
Significant limitations on substitution between different 


types of manpower. We cannot give precise definitions of 
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Migreat flexibility” ‘or. “Significant limitations on substitu— 
tion." We wish to emphasize, however, that the concept of 
manpower requirements need not be taken to imply that there is a 
unigue occupational composition for a particular level of GNP, 
and that level of GNP cannot be sustained with any other occupa- 
tional composition. This would be a far too restrictive notion 
of manpower requirements, in fact a reductio ad abSurdem. A 


more realistic view of manpower forecasting would be to 


Gescribe the range ofsfeasible sets ofsmanpowen requirement cs 


for a given level and composition of cnp.t 


Unfortunately, as will be seen below, in most of the quanti- 
tative models of manpower forecasting, manpower requirements 
are defined in terms of a point rather than a range. The 
mathematical models of production upon which forecasts are 
based usually assume a unigue relationship between various types 
of manpower inputs and economic output, i.e. they are Leontief 
models. Nevertheless, it is still possible to present a range 
of feasible requirements forecasts rather than point estimates 


as most studies have donee. 


tafter defining the feasible sets of manpower requirements one 


may attempt to select the optimal set according to a specified 
criterion. Two possible criteria are minimizing the costs of 
education or minimizing the total employment costs for the 
Manpower bundle. These criteria may give different solutions 
(Skoinik and Smith, ‘forthcoming,: 1972)-. 


2In Part B of this report, a range of projections of highly 
qualified manpower requirements will be presented. 
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An increasingly large proportion of Canada's highly 
qualified manpower is employed in occupations where correspond- 
ing educational output targets are only loosely linked with 
general social and economic aspirations (e.g. physicians per 
head of population), rather than in fields where more specific 
production targets are set (e.g. lab technologists in a 
chemical plant). In the former areas, the manpower require- 
ments are determined largely by public decisions about such 
factors as the desired standards of medical service, the 
extent to which certified lawyers will be required for 
officiating in business transactions, the volume and direction 
of scientific research, etc. These decisions are generally 
made, at least in part, by centralized bodies with strong 
representation from experts in the relevant technical field. 
Such bodies are likely to have good knowledge of the current 
state of qualified manpower in the field, and the decisions 
about the projects to be undertaken are not independent of the 
information about the available manpower. A known abundance 
of highly trained manpower can be a positive influence on 
decisions about social programs, and a known shortage can be 
a negative influence. In these Sectors of the economy, 
Manpower requirements can be estimated only on the basis of 
certain assumptions about the willingness of the public to 
Support certain social programs, the standards of performance 
in activities where output is usually difficult to measure, 


and the organizational structure. 
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2. Hansen's neoclassical manpower requirements 


Most people who have written anything at all in the area of 
manpower planning have produced some kind of definition of 
Manpower requirements. Most of these definitions are quite 
Similar to that discussed above, i.e. some minimum number of 
qualified persons necessary to achieve given economic and 
social targets. 

W. Lee Hansen (1965) has analyzed manpower requirements and 
Manpower projections from a much wider point of view, and 
given alternative definitions. His classification of different 
types of manpower projections which helps considerably to 
clarify the meaning and usefulness of such projections will 
be arsecussed-—slatertan: Chapter/VL- 

Hansen's framework for analyzing the concept of manpower 
requirements is essentially neoclassical, as compared to the 
implicit Leontief assumption upon which the definitions are 
uSually based. The Hansen framework is neoclassical in that 
it assumes that there is price flexibility and that relative 
Supplies and demands of different types of labour affect and 
are affected by relative prices and wages. His first defini- 
tion of manpower requirements iS in terms of the numbers of 
workers in different fields needed to maintain the existing 
pattern of earnings differentials. It is assumed that most, 
if not all, of the new graduates will be hired, but possibly 


at the expense of driving down relative wages (i.e. wage 
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flexibility). For example, there is some ratio of engineer- 
ing to technology graduates for which the current ratio of 
engineers' to technologists' wages would remain unchanged 


(Ro). If the actual ratio of graduates exceeds Roe then 


engineers' earnings would probably fall relative to tech- 
nologists' wages.” 

The principle underlying this definition--the effect of 
incremental supplies upon the earnings structure--is also the 
basis of Hansen's other definitions of manpower requirements: 
the number of workers needed to maintain the existing pattern 
of rates-of-return to training in different occupations, and 
the numbers of workers needed to equalize rates-of-return in 
different occupations. These are meaningful definitions ina 
neoclassical world. They provide policy-makers a wide range 
of choices. In fact, in Such a world, manpower requirements 
can be definedwonlyin.some’ way) Suchzas tthis, for thep-gqiver 
economic and social targets can be achieved in a variety of 
ways. However, the definitions obviously are not useful ina 
world of Leontief production functions, or in the absence of 
wage flexibility, where incremental changes in the supplies of 
qualified manpower are not accompanied by changes in the 


structure of earnings. 


30n the basis of casual observation, the ratio of starting 
Salaries of engineers and technologists does not appear to 
be very sensitive to the ratio of current numbers of gradu- 
ates in the two fields (Skolnik and McMullen, 1970: 63-64). 
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Bae General Overview or Methods ob Manpower Projections 


There have been a number of good surveys and critiques of 
the methodology for making projections of manpower require- 
ments’ (Parnes, 1962-"Hollister, 19643° Emmerij-and ‘Thias;, 429667 
Meltz, 1965; Mehmet, 1965; Bombach, 1964). It would be a mis- 
placed expenditure of effort for’ us to attempt “to dupiicate 
these surveys. Rather than giving detailed descriptions of 
all of the projection models in use, we shall give a general 
summary of the basic principles common to most of the models, 
point out the main variants of the basic model, and make a 
number of observations about the implicit aims of various 
methodologies. 
iteeWiace rs neing proyected? 

There have been no projections of manpower requirements made 
explicitly in terms of the neoclassical definitions put forward 
by Hansen. Rarely, in fact, have authors of projection studies 
defined the type of projection they were making. * Most studies 
appear to project the quantities of different types of educated 


Manpower believed to be required: for, a projected level and 


fan exception is the Watson-Butorac study (1968). The pro- 


jections are “estimates of the numbers and types of manpower 
we might reasonably need in the normal course of events in 
an unplanned economy, striving for sustained economic growth 
very loosely defined within certain general guidelines" 


(p. xvii). The authors distinguish between projection and 
forecast, the latter "a prediction subject to the achievement 
of a certain target, that is, : . . a statement of intent, Or: 


what will happen when the economy is manipulated in a given 
way to achieve a certain goal" (p. xvii). 
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composition. of GNP. These. studies seem to rest upon an 
implicitly assumed Leontief production model, although many 
of the authors might resist the rigid interpretation of 
that-model . 

If one considers any flexibility in the economy, then one 
accepts that the existing level and composition of GNP could 
have been produced using a different occupational mix than 
presently exists. Faced with alternative feasible occupational 
compositions, it is logical to attempt to define (according to 
various criteria) an optimal occupational mix for the present 
and project the optimal mix for the future. Few projection 
studies have given any attention to determining the optimal 
distribution of qualified manpower for the present or past.> 
Nearly all have extrapolated, by one means or another, the 
past and present observed distributions into the future. 

This implies that the authors have either (a) assumed that 
there was a unique occupational distribution feasible at a 
given point in time, i.e. the extreme Leontief assumption; or 


(b) in their projections, implicitly selected one of many 


>Meltz (1968) attempted to allow "for the cyclical sensitivity 


of industries' occupation structures of employment" by using 
the percentage occupation structure of the labour force in 
each industry as a proxy for the cyclically adjusted, occupas 
tion structure of employment in the industry (p. 15). While 
this approach helps to eliminate cyclical variability, 
neither the actual occupation structure of employment or of 
the labour force could be defined as an optimal occupation 
structure according to specified optimality criteria. 
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feasible sets of manpower requirements on the assumption 

of certain unspecified conditions similar to those which held 
in the past. If the past occupational distributions were 
non-optimal according to most sensible optimality criteria, 
then the sub-optimality likely will be projected into the 
future. 

2 net CLoss-seCuULolm approach 

One way to classify manpower projections is to group them 
dichotomously as those analyzing time-series data in one 
jurisdiction and those analyzing data across jurisdictions 
for the same point in time. In the former, the future man- 
power requirements for a country are projected mainly from 
historical manpower data for that country, in. the batter 
approach, the future manpower requirements for a given 
country are projected mainly on the basis of historical and 
current manpower data from other countries. 

The cross-national approach has been recommended in the 
case of countries at a relatively early stage of economic 
development (Harbison and Myers, 1964). Two reasons for this 
approach are that such countries usually have poor historical 
data, and they are frequently committed to policies for major 
structural transformations of the economy and society. Such 
transformations would make for discontinuity between past 
and future to the extent that extrapolation of time-series 


data would be (hopefully) misleading. Such structural trans- 
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formation may make the economies of those nations more like 
those of western (i.e. industralized) states. Political 
conditions may or may not. allow the. articulation of such a‘goal, 

This approach has been roundly criticized (especially Sen, 
LO66.0Blaug p.1970).... The =-criLtics note, that it signores: alvarrea, 
of cultural, institutional, and geographical differences among 
countries at Similar levels of economic development. It 
smacks of cultural and institutional imperialism, especially 
when some western country 1S put forward as a propotype for 
an emerging nation. It neglects the time element in the 
historical process, as, for example, when proper emphasis is 
not given to the environmental differences between a western 
nation of the nineteenth century and an industrializing 
nation with the same per-capita income in the middle of the 
twentieth century. 

Applying this approach in Ontario would encounter the 
further difficulty that there are no economies in the world 
notably more advanced upon whose experience Ontario's future 
might be predicted. One does hear casual remarks relating 
certain current economic, social, and political phenomena in 
Ontario to similar developments in British Columbia, California 
or New York a few years ago, but it has yet to be demonstrated 
that this is a feasible approach to social and economic fore- 
casting for Ontario. It would be naive and politically absurd 
to link Ontario occupational forecasts to the experience of 


Other jurisdictions in even a mildly deterministic model. 
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Whatever the objections to deterministic national fore- 
casting models, however, cross-juriSdictional data can be 
Valuable. One can achieve a great deal of understanding of 
the role of educated manpower in the economy through attempt- 
ing to explain the reasons for international variation in 
occupational. distributions (cf. Layard and Saigal, 1966)< 
Similarly, international comparisons may provide, good clues 
to the occurrence of sub-optimal patterns of manpower utiliza- 
tion. R. G. Hollister has shown that Spain used a considerably 
larger number of highly trained workers per unit of output 
in manufacturing than Portugal, and yet Spain's productivity 
in manufacturing was less than Portugal's. This does not 
prove that Spain was misallocating its skilled manpower, but 
it does suggest the need for further analysis (Hollister, 1967: 
48-52). In addition, comparison of projected manpower require- 
ments for one jurisdiction with current actual manpower stocks 
for other states may provide some rough check on projections. 
If one's projected requirements of engineers for Antigua for 
1980 were (on a per capita basis) three times the actual 
number fortthesU.S. inti 9i7 0 a this would at tleastiee us tay. 
going back through the arithmetic to see if somewhere along 
the way a decimal point might have been put in the wrong place. 
a. slime Series. projections 

Although there is a great variety of time-series models for 


use in projecting manpower requirements, they are notably 
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simi lar... it" is.mostconvenient.to see ee tne first the 
approach used by Noah Meltz and G. Peter Penz (1968) in 
their work for the Canada Department of Manpower and 
Immigration, and then point out principal variants from this 
basic methodology. The Meltz-Penz study is a good example of 
the state of the art of manpower forecasting. As such it is 
heuristically justifiable to examine its components. 
The main steps° in the Meltz-Penz study were to: 
a) project population by age and sex allowing for immigration 
and emigration; 
b) project age-sex-specific labour-force participation rates; 
c) apply the projected participation rates to the projected 
population figures to obtain projections of the labour 
force; 
dad) apply the target employment rate of 97 per cent to the 
labour-force projections to obtain employment projections; 
e) project employment in agriculture from the post-war trend 
in agricultural employment; 
f) Project employment in public administration by projecting 
output and output per worker in that sector; 
g) project employment in community service by projecting 
output, output per man-hour, and omee hours per worker 


in that sector; 


paoe steps (a)-(h) Meltz and Penz used earlier work of the 


Economic Council of Canada, which they cite (1968: 4-6). 


3) 


k) 


1) 


O) 


i) 


m+) 


he) 


project employment in the commercial non-agricultural 
sector as the difference between (d) and the sum of 
(yap ec dyenciich VC). joie. Chee res) dual: 
project the distribution of commercial non-agricultural 
employment by industry by extrapolating trends, adjusted 
for cyclical variation, in the overall unemployment rate; 
within each industry, project the occupational distribution 
of employment by extrapolating trends in the occupational 
structure of the labour force in each industry; 
sum (j) over all commercial non-agricultural industries 
LO. Obtain: a projection, of .the, total, dastributionsot 
employment by occupational group; 
project by extrapolation the distribution of levels of 
educational attainment by occupation; 
apply the projection-in (1)) tocthat of (k)e stowobtam 
projections of the educational structure by occupation; 
sum the educational structure in (m) over all occupations 
to obtain projections of the required numbers by type and 
level. of education for the target year; 
project attrition by type and level of educational attainment; 
or, alternatively, after (k) 
proyece attrition by -occupactonal"qroup; 
Subtract. (12). tromo(k) eo .obtain projections 101 ste 
required inflow of manpower by occupational group; 
estimate through survey the optimal educational qualifica- 


tions of new entrants into each occupation; 
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o') apply the educational requirements of (n') to the 
required manpower inflow by occupation (m') to 
obtain the distribution of required new entrants in 
each occupational group by type and level of education; 

Pp.) “sum-(0o") over all occupations: to obtaim-projections 
of the total required inflow of manpower by type and 
level of educational attainment; 

and then, in either case, 
gq) project the part of the required inflow of educated 
Manpower that must come from the domestic educational 
system rather than from immigration. 

Three points should be noted now about the Meltz-Penz 
study. ’ First, most of the projections of various compon- 
ents were made by graphical extrapolations or simple linear 
regressions. Secondly, the two variants of projecting the 
occupation-education relationship, (1)-(p) and (1°) =(payy 
were defined according to different dimensions of educational 
attainment, with the latter being more disaggregative, 
extensive, and subjective. Thirdly, step (q) was not actually 


undertaken. 


a0 Variants. Of: the basic methodology 
a) the output-productivity method of projecting aggregate | 


Other points about this study will be made later in subsequent 


sections of this chapter. 
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employment: An alternative to projecting aggregate employment 
by applying a target rate of employment to the labour force 
Dro Jection isto project aggregate output (GNP); and=pr0- 
ductivity, and divide the former by the latter to obtain the 
projected aggregate employment. Having done this, and 
projected the labour force, it is possible to calculate an 
implicit rate of unemployment. One advantage of this approach 
is that the manpower planner need not be tied to an assumption 
about the level of unemployment in the target year.® While 
this might be avoided by acnac the effects of various 
unemployment rates, there is no basis for choosing one 
estimate of the unemployment rate over another, without pro- 
jections of output and productivity. Sometimes, input-output 
models have been used for projecting output by industry 
(Burtie, 1952). A major problem here is that making reasonably 
accurate projections of aggregate output and productivity is 
not an easy task. 

mo quote sHollesteruClo67:) .~3))s: 

» « » Output per worker is one of the most serious 

problems to be dealt with in constructing manpower 

projections related to economic output. The fact that 

these estimates are likely to be a source of significant 


error in such projections is suggested by analysis of 


SMeltz and Penz assumed 3 per cent unemployment in the target 


year--1970. 
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past productivity trends... (Studnés ishow “that vthe 

advance of productivity is quite irregular both 

over time and among economic sectors. These irreg- 

ularities have not been convincingly linked to any 

secondary factors. For this reason, it must be 

presumed, at present, that it is not likely that 

estimates of future productivity levels will be 

accurate: 
Generally, the output-productivity method is applied at the 
level of the industry rather than at the aggregate level 
(e.g. Ahamad, 1970). 
b) projecting employment directly by industry: In the Meltz- 
Penz study, projections of employment by industry were derived 
from the projections of aggregate employment by applying inter- 
mediate projections of the percentage distribution of employment 
by industry. Alternatively, one can forecast employment 
separately for each industry, and then sum to obtain thewe.oe- 
jection of total employment. The issue in this case is not 
whether simple extrapolation of industry employment is better 
than output-productivity projections, but rather how the sum 
of the industry projections compares with the projection of 
the sums. This is a problem which occurs throughout manpower 
projection work, e.g..:in projecting output by -indusiem eo. 
employment by occupational category... In Part<B Ofertas study, 
we use a method of constrained estimation in which projections 


of output for each industry are modified in a systematic 


Los 


manner to make them consistent with the projections of 
aggregate output. In most previous studies, the approach 
has been, to-go back and make ad hoc adjustments ‘of ~ndustry 


totals to reconcile them with the aggregate projection. 


ey) Occupational co-siliicients: An alternative to pEo jee. mac 


the percentage occupational distribution by industry Sh GO 
use the relationship between the output of the industry and 
the numbers of people in a given occupational category 
employed in that industry. The ratio of the number of people 
employed in a given occupation to the output of the industry 
is often referred to as the occupational co-efficient for the 
industry. One of the advantages of projecting occupational 
co-efficients rather than the occupational distribution is 
that the former may be less sensitive to cyclical fluctuations 
in the state of the economy. The number of engineers employed 
per ton of steel output is not affected by the general 
absorption and releasing of unskilled labour in the economy to 
the same extent as is the ratio of engineers to total employ- 
ment. Relating occupational projections by industry directly 
to industrial output is more in keeping with the concept of 
manpower requirements than is the occupational distribution 
approach. 

There are three problems in working with occupational co- 
efficients. The occupational requirements are projected 


separately for each industry, and there arises the difficulty 
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of reconciling the sum of industry projections of aggregate 
employment. It is often impossible to obtain output data 

that is commensurate with employment data, since these types 
of data generally are collected by different agencies using 
different samples and/or classification systems. A great 
amount of tedious work is usually necessary in order to make 
the two types of data commensurate and estimate the occupationa. 
co-efficients. Even more disconcerting is the fact that occupa 
tional co-efficients have been shown to be unstable over time, 
and to vary between countries with similar economic conditions 
(Moser and Layard, 1964: 296). Hollister has demonstrated 
Substantial variation in occupational co-efficients for most 
industries among the Mediterranean Regional Project countries, 
and he has speculated at length on the possible sources of 

the variation (1967: 48-51). Nevertheless, the occupational 
co-efficient approach is considered preferable to the occupa- 
tional distribution approach, by Hollister and by the authors 
Of this report. ‘It is used as far as\ 1s possible ingmabeea 
the projections of manpower requirements in Part B. 

d) omitting the occupational link: Most people who have 
written on manpower forecasting agree that the occupation- 
education relationship is the weakest link in the -chaimecon- 
necting industrial output to educational requirements (e.g. 
Hollister, 1967: 38). In Canada, as elsewhere, there is 


great variance in the years of schooling of people within 
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most occupational categorres ‘Mieltz, 1968: 25% Parnes) #1962; 
112-13). This is true particularly for occupations where the 
educational preparation is not Soares by law or stringent 
certification regulations (such as in medicine, law, teaching). 
The variance is greatest in newly emerging occupations where 
the corresponding educational curriculum has not yet been 
formalized, e.g. technologists and technicians (see peacee 
Stomnikes andeOrMahnony; LO l «(16-19 Ny 

In such occupations, trend projections of the distribution 
of levels of educational attainment seem unsatisfactory 
because many of the workers may have obtained their positions 
in the past in spite of their level of education rather than 
because of it. An alternative is to specify what employers 
and vocational experts consider to be the most desirable 
qualifications for new entrants into the occupation. This 
approach has several advantages. 

It permits a finer degree of disaggregation by occupational 
category than most census data on educational attainment 
provide. It allows for a more detailed educational classifica- 
tion than simple years-of-schooling, which is generally all 
that is available in the censuses. In using this method 
Meltz (1968) considered technical and commercial high schools, 
apprenticeship, and systematic on-the-job training. Also, it 
helps to overcome the problems related to substitution. The 
variance in educational attainment for a given occupation 


indicates that it is. possible to fill a given occupational 
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role with a variety of educational inputs, without affect- 
ing productivity. The observed educational distribution 
within occupations is thus influenced by the supplies of 
educated manpower as well as by the characteristics of the 
gob. jin this sensé-the’ observed patterns, refiectrersocr. 
educational substitution possibilities. The ex post sub= 
stitution possibilities are not reflected in the employers’ 


specifications of the desired qualifications for particular 


occupations, but ex ante substitution possibilities mayeatiecs 


the specifications insofar as the employers are influenced 

by their perceptions of the supplies of educated manpower. 
In spite of these advantages, the second method has often 

been criticized for relying on "soft data", and the manpower 


forecasting literature places more emphasis on analysis of 


census data about educational attainment. We agree with Blaug 


(1970: 154-157) that there has been too much emphasis on 

census data of doubtful validity, and insufficient attention 
given to job analysis and job specification. With whatever 
reservations, most forecasters have had to rely at least in 
part on soft data or judgement in projecting the educational 
requirements for occupations.” Meltz presented two separate 


sets of projections of educational requirements, one based on 


For a summary of the somewhat arbitrary assumptions made 
in converting occupational requirements into educational 
requirements in the Mediterranean Regional Project, see 
Hodliaster (196: 325 9Sa9 5c 
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extrapolation of census data, the other based on judgement 
about educational qualifications for new entrants into each 
occupational category. 

There are two fundamental objections to including the 
occupational link in a manpower requirements forecasting model. 
The first, as discussed above, is that no stable *relationship 
between occupation and educational attainment has been dis- 
covered, and "knowledge about the factors affecting the 
relationship between occupations and educational requirements 
is still extremely rudimentary" (Hollister, 1967: 38). The 
second objection is that_the occupational classification 
systems which have been devised are unsatisfactory for the 
purposes of manpower forecasting. The problems of occupational 
classification will be discussed in the following section. 

One response to the dissatisfaction with the occupational 
link between production and educational requirements is to omit 
the occupational link, and relate educational requirements 
directly to production. A well-known model which does this 
is that of Correa-Tinbergen~30s (Correa, 1963: Chapter 14; 
Correa and Tinbergen, 1962; Tinbergen and Bos, 1965) which 
for its role in the historical development of manpower require- 
ments models is worth a short summary. 

e) the Tinbergen-Bos-Correa model: The basic assumption of 
these models is that there is a fixed relationship between 


units of national income and the stock of educated manpower. 
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The model is highly aggregative, and its attractiveness 

lies in its simplicity. In the first model (Correa and 
Tinbergen, 1962), national income was not broken down by 
sector, and in neither model was the labour force broken 

down by occupation, but only by three levels of education. 

The requirement for people with the second level of educa- 
tion is assumed to be directly proportional to national 
income. Part of the requirement for people with the third 
level of education also is assumed to be directly proportional 
to national income. The other component of the total require- 
ment for people with the third level of education is teaching 
at the second and third levels, assumed proportional to the 
number of students at those levels. 

In addition to the manpower requirements the model also 
contains supply equations. The stock of second- and third- 
level manpower in the current period is equal to the stock in 
the previous period plus new entrants (who have just com- 
pleted the first and second levels, respectively) minus deaths 
and retirements from the labour force (assumed to be a constant 
proportion of the previous period's stock). 

With this framework, the authors were able to examine the 
manpower implications of a number of different growth paths 
£or-an economy. Fora given rate of economic growth eromes 
possible to deduce the annual requirements for second- and 


third-level manpower in order to avoid shortages and surpluses. 
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The authors show also how the rate of growth of the economy 
Canebeweccelerated bye using srorel gonial instnee formats 
trained manpower--assuming that educated manpower is a 
bottleneck. They show alternatively how the growth rate can 
be accelerated without foreign aid by raising the student- 
eeacher ratio or iweducing “the «requi rements.of -educated 
manpower per unit of output. They do not speculate on the 
actual feasibility of varying unit manpower requirements. 

Within its authors' fixed requirement framework the model 
is very general, and a number of extensions are considered in 
the second article (Tinbergen and Bos, 1965). These include 
disaggregating by industrial sector, introducing more stages 
a eS Ene educational process, and considering alternative 
demand-for-manpower equations--but still only equations with 
fixed requirements, i.e. with manpower requirements depending 
on the level of output and per-capita income. 

The model gives a simple but illuminating view of the inter- 
connections of manpower flows through the system. The value 
of the model for long-term forecasting depends upon the 
validity of the postulated relationship between manpower 
requirements and national income. No justification is given 
for the particular relationships assumed. This is unfortunate, 
since the major objective of the model is to "help solve some 
quantitative long-term educational planning problems" (1965: 


95). Unless there is reason to believe that the forecasts of 
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Manpower requirements are reasonably accurate, the model will 
be of little help in long-term planning. 

The evidence from international cross-section analysis of 
the relationship between the stock of educated manpower and 
the level of GNP, or other economic indicators, does not justify 
much confidence in the use of this relationship to forecast 
manpower requirements (Horowitz, et al, 1966; Layard and Saigal, 
1966). While they present their results with extreme caution, 
Layard and Saigal note that "the relationship of output per 
worker to occupational structure is closer than to educational 
structure" (£96635 “249)% 

If Layard and Saigal are correct, their findings are a 
justification for maintaining the output/occupational link. 
Another reason for doing so is that the educational prepara- 
tion for most highly qualified manpower is quite specialized, 
and educational planning cannot be based on such highly aggrega- 
tive categories as secondary and tertiary education. When we 
begin to consider a finer breakdown of the post-secondary 
sector by type of education, we come near to dealing with 
occupational groups. In fact, some manpower experts have 
proposed to define occupation by education (Debeauvais, 1963: 
87-88). We believe that there are good reasons for maintaining 
the two-stage (occupation-education) approach, as will be 
discussed in the following section. If manpower forecasting 


is going to become more reliable (which is not a certainty 
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in any case), it will be only after sustained efforts at 
producing appropriate occupational classification systems 
and continuing analysis of the relationship between occupa- 
tion and education. It seems moSt inauspicious to ignore 
the occupational link. 
Uwe OccuUpatlonalsClassi fication 

An occupational classification system attempts to arrange 
the millions of jobs in the economy into a small number of 
Sub-groups--about one dozen at the highest level of aggregation 
in the 1961 Census of Canada, and about 200 at the most detailed 
level. The most recent edition of the Dictionary of Occupational 
Titles (hereafter DOT) in the United States (U.S. Department of 
Labor, 1965) listed ex 35,000 specific occupational staeLtes 
and defined about 20,000 titles. Obviously, partitioning 
millions of jobs into a relatively small number of sub-sets 
can be done in a number of ways, and there has been a con- 
Siderable amount of controversy as to what is the best way. 
Nevertheless, many observers (e.g. Blaug, 1970: 153-159) are 
of the opinion that none of the existing classification systems 
are very useful for the purposes of manpower forecasting. 
1. Approaches to defining occupations 

In general there are two main approaches to defining occu- 
pations: the "functional" and the "educational" approaches. 
In the first, the definition consists of a description of the 


duties performed. The latter consists of a synopsis of the 
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education (mainly fommal) thought, necessary to carry out 
these duties. In practice, most occupational definitions 
embody some elements of both. 

The best definition, of course, depends upon the purpose 
at hand. In a manpower planning context, the functional 
definition is clearly preferable. It is assumed that certain 
identifiable work functions must be performed, that these 
functions can be grouped into sets of related tasks, and that 
these sets define “an occupation. “No doubt,» the nature ciseact 
set can be varied somewhat in accordance with the personnel 
available, subject to institutional and technological con- 
straints. The essential problem of manpower planning is 
determining the number of workers required in each occupation. 
This approach to manpower planning invites questions about the 
quantity and types of education necessary for specific occupa- 
tions. An occupational definition may, however, contain in 
addition to its functional elements a description of the 
education and/or training common to its practitioners. 

The chief limitation of a purely educational definition is 
the propensity of people with the same level and type of 
education to hold quite different jobs. For example, a purely 
educational definition of civil engineering might be "the 
position filled by Liters with a B.Sc. in Civil Engineering. 
Since B.Sc. graduates in Civil Engineering are found in a 


great variety of lines of work, this is not a very precise 
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description of this occupation. There is little satisfaction 
in a definition that says nothing about duties and functions, 
e.g. designs roads, calculates the maximum stress capacity 

ee bridges, etc. 

Furthermore, to define an occupation. solely in terms of 
educational attainment precludes asking questions about the 
optimum utilization of educated manpower. To take Blaug's 
example (1970: 154), if engineering is defined as any job 
held by someone with a degree in engineering, questions about 
the efficiency of having engineers working as technicians 
will never arise; they are precluded by definition. 

Zee nection dal derini trons.) > general tand parti culang 

The functional popes to occupational definition has one 
major drawback. It may be extremely complicated and lead to 
a Situation where there must be either a multiplicity of 
descriptions of related types of work, comprising a family of 
occupational titles, or an intricately detailed general state- 
ment which attempts to cover all possible variations, but 
which is usually too cumbersome to be of any value. 

The duties of the scientist or engineer vary considerably 
between industries, between levels of production, and between 
types of technology and ‘organization. Accordingly, the 
definitions of the occupations may be general or particular. 
The purpose of the former is to convey a broad impression of 


the features of this type of work which are common to most 
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Situations, while the purpose of the latter is to provide 
a more precise description of the functional requirements 
unGer particular crrcumstances. 

The general definition may be very short and simple, 
perhaps a single sentence, or it may be an intricately 
detailed statement designed to cover all possible situa- 
tions. Some writers have argued ehat very short general 
definitions are sufficient, since a comprehensive all- 
inclusive definition would be "too cumbersome for general use" 
(woung,.1965: 5) .--d. T.. Young™has* proposed ;the définitmomecs 
the technician as "a person expert in applying specific proven 
techniques associated with science or technology; in particular, 
one who has undergone a systematic course of instruction related 
to those techniques." This tells us so little about the work 
functions of the technician that it may be inadequate to its 


Main. purpose, job identification or classification. 1? 


2a occupational definition .and classification;)~tecinicrams 

A difficult occupational group to define and classify is 
that of science and engineering technicians. It contains newly 
emerging occupations, the products of changes in technology 
for which the specifications are still evolving. By nature, 
the occupational roles are marginal to engineering and the 


trades, embodying to indeterminate degrees elements of each 


eR Or a discussion of the problems of counting the number of 


technicians in Ontario, see Skolnik and Bryce,-197!f: “50=562 
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(Evan, 1965). Because of these difficulties, it is an 
interesting set of occupations to discuss in connection 
with the most widely used occupational classification 
systems. 

The occupations in this group are of,especial inter- 
est in Ontario. Much of the rationale for the system of 
Colleges of Applied Arts and Technology was the supposed 
shortage of science and engineering technicians in Ontario 
and/or a too heavy reliance on immigration for meeting 
these manpower needs (Ontario Legislature Committee on 
Manpower Training, 1962). Initially, the Colleges of 
Applied Arts and Technology were strongly oriented toward 
the science and engineering technology programs. Moreover, 
many of the Business and Applied Arts programs train the 
equivalents of technologists and technicians in these fields. 
By analogy, it is to be expected that there will be problems 
of occupational classification in Business and Applied Arts 


Similar to those in science and engineering. 


a) the International Standard definition: The short defini- 
tion given by Young tells little about the kind of work in which 
technicians engage, and is of little assistance in distinguish- 


ing between technicians and professional engineers, on the one 
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hand, and technicians and craftsmen on the other. ~~ A more 


exacting definition which overcomes some of these difficulties 
is that given in the International Standard Classification of 
Occupations (International Labour Organization, 1958). The 
ISCO divides occupations into nine major groups, of which the 
first, Group O, is "Professional, Technical, and Related 
Workers." This group is divided into a number of sub-groups, 
one of which is O.X, "Draughtsmen and Science and Engineering 
Technicians, not elsewhere classified." There are two 
occupations listed under O.X: "Draughtsmen", O.Xl, and 
"science and engineering technicians, n.e.c.," O.X9. At the 
most detailed level, three occupational titles for engineering 
and science technicians are given-- 

O.X9.20 Technician (Engineering) 

O.X9.30 Technician (Research Laboratory) 

O.X9.40 Technician (Industrial Laboratory) 
The definition of Technician (Engineering) is: 

Performs one or more Pechnteal tasks, usually under the 

direction and supervision of a professional engineer in 

civil, electrical, mechanical, chemical, mining or other 


branch of engineering; prepares sketches and plans 


tone hesitates to criticize Young's definition since he 


prefaced it by saying that "to attempt another definition 
of a 'technician' today is to invite criticism from almost 
every quarter and to invoke invidious comparison with other 
more exact and exhaustive pronouncements" (1965: 8). 
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relating to engineering work as directed, or gives 

technical guidance to draughtsmen; calculates gear 

ratios, pressures, temperatures and similar factors 

relating to project in hand; prepares estimates of 

materials and costs; assists professional engineers 

in planning and supervision of manufacturing pro- 

cesses, construction work and the preparation of work 

schedules; tests and examines engineering products, 

plant or structures; supervises engineering maintenance 

and repair work; performs other technical tasks in engin- 

eering. Usually specialises in a particular field of 

engineering (ISCO, 1958: 49). 

This definition gives a ed idea of the type of work done 
by engineering technicians, and the other two definitions do 
as well for the other types of technician work. For general 
purposes of information, these definitions may be adequate. 
However, these definitions fail to satisfy certain other pur- 
poses. In particular they provide no information on different 
levels of work within this broad occupational category, e.g. 
from the least sophisticated and demanding to the most. Second- 
ly, the definitions give little indication of the great variety 
of specific types of specializations, although they do 


suggest that within each of the three broad definitions 


Specialization is likely. 
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he This type of information is 


useful for several reasons. In vocational guidance it may 


be used to provide youngsters with some idea of the range 


of opportunities associated with a career or training choice. 


In planning for the education and training of technicians, 


it is necessary to have some idea of the numbers of tech- 


nicians required in total, and in various Specializations if 


tnere are substantial differences in the education and training) 


needed for those specializations. Since industrial workers 


tend to be identified by fairly specific job titles, the 


mere counting of the science and engineering technicians may 


require a knowledge of the specific job titles of technicians. 


b) 


Cechnietanssin. the Dictionary of Occupational Titles: The 


Dictionary of Occupational Titles (DOT) is the most comprehen= 


Sive compendium of occupational titles. Unlike the ISCO, the 


DOT contains no general entry for science and engineering 


technicians. Among the more than 35,000 occupational titles 


defined, there are perhaps 150 which might be classified 


under the general heading of science and engineering technicians. 
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The latest edition of the International Standard Classifica- 
ELOneoL Occupations (1968) defines eight types of engineering 
technicians, e.g. chemical, electrical, mechanical, etc. The 
numbering system differs somewhat from the 1958 Classification. 
We have described the 1958 Classification above because it 
rather than the later version (which got into widespread 
circulation only by mid-1970) is the basis for most inter- 
national projections of manpower requirements. 
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To use the DOT as a basis for counting the number of science 
and engineering technicians is not an easy task: one must 
sift through large sections of the DOT, looking at particu- 
lar job descriptions and deciding whether to include various 
titles under this general heading. This is an exhausting 
and sometimes arbitrary task, but the best way of defining 
and enumerating the group called science and engineering 
technicians. 

Working with the DOT reminds one that an occupational 
cLeplte.or definition Vs: acrather artificial, construct .-and 
arranging titles into groups iS a messy business. Ideally one 
should probably look at every job in the economy and decide 
whether to include it or exclude it from a particular group 
in question. The DOT makes this job much simpler by having 
already sifted through the millions of jobs and grouped them 
into 21,741 basic categories (which contain another 13,809 
related titles for which definitions are also given, bringing 
thestotal number. of definitions:.to 35,550)... The jtask” Ehen was 
to select from these 21,741 categories the titles which com- 
prise the general group of science and engineering technicians. 

How does one locate the science and engineering technician 
ti es win athe: 4DOT.e © To. start iwith), “one. can search. tor such 
obvious titles as “mechanical engineering technician" or 
"electrical engineering technician". There are two problems 


with this approach. First, it may lead to the exclusion of 
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a number of titles which should be included. Many titles 

for engineering technician do not contain the word 
"engineering" or "technician". For example, while the DOT 
contains an entry for "mechanical engineering technician" 
(007.181), there is no such title as "electrical engineering 
technician". The closest title to the latter is “electrical 
technician" (003.181). Moreover, under the same base number 
(002.281) as "chemical laboratory technician" there are also 
Such titles as "assayer, water purification chemist, physical 
tester, and malt specifications control assistant." If the 
former is to be counted as a science technician, then so 
should the latter four titles. Again, as will be seen in 
more detail below, the Occupational Classification Manual for 
the 1961 Census of Canada (Dominion Bureau of Statistics, 
1961) lists over 170 specific occupational titles for science 
and engineering technician, and the majority of titles do 

not contain the word "technician". One is not likely, there- 
fore, to collect all the titles sought merely by collecting 
those containing the words "technician" or "engineering", 
"ehemical", or "metallurgical", etc. 

Conversely, some titles which contain the word "technician" 
May not be appropriate for inclusion. Since our main concern 
is with science and engineering technicians, those technicians 
in other fields should not be included, e.g. museum tech- 


nicians, teaching technicians, etc. Even with the engineering 
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and scientific fields, the word has an enormous variety 
of meanings. This can be illustrated by the following 
example. The DOT lists an "electronic technician" (003.181) 
and an "electronics technician" (726.281). In spite of the 
Similarity of these titles, it is clear from the following 
definitions, that the respective functional contents differ 
considerably. 
Electronics: Technician (726.281) 
Tests and repairs electronic components of automated 
production lines that produce deposited carbon resistors 
for use in electronic equipment, such as missile control 
systems. Starts electronic units that control production 
Machines and observes monitoring graphs and gages to 
verify operation of machines along automated line. 
Types program onto punch tape following coded production 
order. Inserts punch tape into reader that types data 
on data sheet and transmits data to magnetic memory 
drum of digital computer. Compares typed data sheet 
with coded production order to verify information trans- 
ferred to memory drum. Starts computer's output and 
input circuits to set up production machines according 
to program and close loop to affect feedback of data. 
Starts conveyors and machines and observes feedback data 
sheet, monitoring graphs, and gages to detect malfunctions 


in automated processing machinery and electronic equipment. 
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Tests electronic circuits and analyzes data to isolate 
malfunctions, using oscilloscope, synchroscope, 
oscillators, galvanometer, voltmeter, and calibration 
charts, following schematic and wire diagram. Repairs 
equipment by rewiring components, soldering loose con- 
nections, and replacing parts, such as coils, condensors, 
tubes, and resistors, uSing such handtools as pliers, 
Screwdriver, tweezers, wirecutters, soldering iron, and 
knife. Adjusts circuit variables and calibrates and 
alines control according to calibration charts and“quaons. 
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Edectronic Technicrvan (003. lst): 

Applies electronic theory, principles of electrical 
circuits, electrical testing procedures, engineering 
mathematics, physics, and related subjects to layout, 
build, test, troubleshoot, repair, and modify develop- 
mental and production electronic equipment, such as 
computers, missile-control instrumentation, and machine 
tool numerical controls. Discusses layout and assembly 
problems with Electronic Engineer and draws sketches to 
Clarify design details and functional criteria of 
electronic units. Assembles experimental circuitry 
(breadboard) or complete prototype model according to 
engineering instructions, technical manuals, and knowledge 


of electronic systems and components and their functions. 
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Recommends changes in circuitry or installation specifi- 
cations to simplify assembly and maintenance. Sets up 
standard test apparatus or contrives test equipment and 
circuLtry, “and: Conducts functional, operational, env wrens 
mental, and life test to evaluate performance, and 
reliability of prototype of production model. Analyzes 
and interprets test data. Adjusts, calibrates, alines, 
and modifies circuity and components and records effects 
One unit performance. -.Writes technical reports) and 
develops charts, graphs, and schematics to describe and 
illustrate systems operating characteristics, malfunctions, 
deviations from design specifications, and functional 
limitations for consideration by professional engineering 
personnel in broader determinations affecting systems 
design and laboratory procedures. May operate bench 
lathes, drills, and other machine tools to fabricate non- 
procurable items, such as coils, terminal boards, and 
chassis. May check out newly installed equipment in 
airplanes, ships, and structures to evaluate system 
performance under actual operating conditions. May 
instruct and supervise lower grade technical personnel. 
May be designated according to specialization in elec- 
tronic applications as Computer-Laboratory Technician; 
Development Instrumentation Technician; Electronic- 
Communications Technician; Electronic Technician, Nuclear 


Reactor. (DOT, L9655% "Vol. “£1, 246): 
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It is clear that the electronic technician functions 
requare,'a higher level “or theoretical knowledge -and-onter 
greater scope for judgment and inventiveness than do those 
of the electronics technician. The job specification of the 
former included applying theory, developing new designs and 
procedures, writing technical reports, and interacting with 
professional engineers; while the functions of the latter 
involve mainly carrying out well-defined operations and 
procedures. It is evident that one of these job titles does 
not belong in the category of science and engineering tech- 
nician; or, if both are to be included, there ought to be 
some distinction within‘ the-category concerning level of 
skill, knowledge, or responsibility. 

The electronic technician (003.181) should definitely be 
included in the category of science and engineering technician. 
The question is whether to include also the electronics tech- 
nician. One answer is suggested by looking at the code 
numbers of the different job titles. A digression on the 
meaning of code numbers in the DOT and their use in elucidating 
definitions seems justified, since this is the most compre- 
hensive effort ever made to classify and define occupations. 
i) the meaning ‘of “code numbers: an<the DOT: . The:O0?T tcontarins 
a detailed explanation of the code numbers, and here we wish 
to make only a few relevant points. The numbers to the left 


of the decimal indicate the occupational categories, which 
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are distinguished according to "work field, purpose, 
material, product, subject matter, service, generic term, 
Bana Ort InGust LY - = GDO Tart 9.0 Os Vol. I, xvii). There are 
eight major categories identified by the first digit, as 
shown below: 
One-Digit Occupational Categories 
in the 


Dictionary of Occupational Titles 
Professional, technical, and managerial occupations 


zZ Clerical and sales occupations 

3 Service occupations 

4 Farming, fishery, forestry, and related occupations 

5 Processing occupations 

6 Machine trades occupations 

7 Bench work occupations 

8 Structural work occupations 

9 Miscellaneous occupations 

These categories are further divided into 84 two-digit 
groups, which are, in turn, broken down to 603 three-digit 
groups. For example, in the first major category, the two- 
digit divisions are based on broad subject matter, e.g., 00 
and 01 architecture and engineering, 02 mathematics and 
physical sciences. In the bench work occupations, the two- 
digit divisions refer to areas of work, e.g. 72 assembly and 


repair of electrical equipment. The three-digit designation 
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is, of course, more specific, i.e., 003 electrical engineer- 
ing, 007 mechanical engineering, and 788, occupations in 
fabrication and repair of footwear. 

The three digits to the right of the decimal indicate the 
functional relationship to data, people, and things for the 
particular job. These digits are based on research findings 
of the U.S. Employment Service (Summarized in Fine, 1968). 
These relationships are defined in the form of a hierarchy 
from the complex to the simple. The code is given on the 
following page. 

ii) videntifying codé numbers. forstechnicians: ~The ‘code 
number for the electrical and mechanical engineering tech- 
nicians, respectively, are 003.181 and 007.181. The first 
two digits indicate that the job is defined as being 
"professional, technical, and managerial work", and within 
that category, engineering work. The third digit indicates 
the type of engineering. The next three digits indicate 
that this work involves (a) co-ordinating data, (b) "no 
Significant relationship" to paople;=” and (c) precision 
working with things. If this definition is accepted for 
these specific types of engineering technician titles, then 


one might ask if all job titles which end in .181, and only 


13the numeral 8 signifies that the relationship which the 


job requires of the worker is "not significant within a 
particular hierarchy" (our emphasis). See=DOT,. 3ra sean, 
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those titles, should be included in the "Science and 
engineering technician" category. 

This would not be a useful rule of thumb, Since the code 
number for pharmacist is 074.181 and quality-control tech- 
nician is 019.281. The former should not be included in the 
science and engineering technician category, while the 
hatter: should; so, tn general, having <18lfor the, last 
three digits is neither a necessary nor sufficient condition 
forsinclusion. 

There iS sno short cut.to ‘cOmpaling the list of specutve 
job titles which should be included in the broad category 
of science and engineering technician. However, when one 
goes through the DOT in this endeavour, the appropriate job 
titles seem to cluster around a few code numbers. All of 
these end in .181, <281, -and.oceasionally .38hk, - Itsis 
difficult to find job descriptions at all similar to the 
"undisputed" definitions (e.g. "mechanical engineering 
technician") that have other suffixes. Nearly all of the job 
titles ending in these suffixes are in three DOT "families": 
"drafting and related work," “technical work, engineering 
and related fields," and "materials analysis and related 
work." A substantial number of titles are included in the 
"drafting and related work" family, and whether to include 
drafting and surveying work in the general category of techn- 


nician is open to question. As Watson and Butorac (1968: 98) 
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have pointed out, "in the hierarchy of industry, draftsmen 
generally fit into the technician-technologist level, and 
their number has grown at least as fast as the technicians." 
Some "mechanical engineering technicians" may actually spend 
more time in drafting than "mechanical drafting technicians." 
The "materials analysis and related work" family is about 
as large as the drafting family. It is clear from inspecting 
the job definitions that most of the titles in this family 
Should be included in the technician category, but some are 
probably craftsmen. The smallest of the three families, 
"technical work, engineering and related fields," consists 
almost entirely of science and engineering technicians, with 
a few possible Saree ine, e.g. "Ssound-effects man" (194.281). 
As for the prefix code numbers, nearly all are beteeen 001 
and 019, which contains professional, technical and managerial 
work in architecture and engineering or from 020 to 029, 
professional, technical and managerial in mathematics and 
physical,sciences, with afew more in “the 040s, life sciences: 
In addition there may be isolated titles in the 400s (certain 
agricultural technicians), the 500s (processing occupations), 
and the 600s (machine trades occupations). In all, there are 
over 100 defined job titles in the DOT which should be 
included in the broad category "Science and engineering 
technicians" and another 100 related titles which are not 


defined. 
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€) classification of technicians in the Census of Canada: We 
have seen that neither of the two principal manuals of 
occupational titles. used: internationally~=the’ ISCO: or, DUT== 
gives a detailed list of the specific job titles which should 
be included in the general category "Science and engineering 
technician." How then are occupational groups identified in 
the census? It is not feasible for respondents to be asked 
to give a lengthy description of their duties and respons- 
ibilities to be used by census takers in deciding how to 
classify them. Nor is it feasible to give respondents a list 
Si3 557000. job titles and definitrons fromthe DOT<and7 asa 
them to locate the one which best fits them. Instead, the 
respondent is asked to write down his occupation, and the 
census must have some guide for grouping these replies into 
Categories. Such*a guide is-the Canadiamn- Occupational 
Classification Manual for the 1961 Census, (COCM). 

The category "Science and engineering technician, n.e.s." 
appeared for the first time in the 1961 Census along with 
other new entries such as "computer programmers" in a year 
which saw the official demise of "harness and saddle makers" 
and "coopers". In the COCM, in which an individual's 
occupation is defined "in terms of the kind of work he 
performs" (p. 7) there are over 170 specific titles listed 
under "science and engineering technician, n.e.s." This 


category is included in the major category "professional and 
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technical" under the sub-category, "other professionals". 

Of the 170 specific titles, only 33 contain the word 
"technician" and two contain the word "technologist".' The 
most common title is "tester", which appears 40 times. The 
other principle titles are expert, inspector, helper, 
assistant, and engineer--the last named appears six times. 
The title "tester" appears in the classification manual 98 
times, but the science and engineering technician category 
is where it appears most. The next most important category 
for testers is "inspectors, examiners, gaugers, n.e.s." 

(29 times). The term technician appears in the census manual 
67 times; it refers to science and engineering technicians 

only about half the time. Over one-fourth of the technician 
entries are under medical and dental, and the remainder are 
Mainly in neenanres| and construction eccupations. “This 
underlines the point that the appearance of the word technician 
(or technologist) in the specific job title is neither a 
necessary or sufficient condition for the specific title to 


! eet 14 
refer to "Science and engineering technician, n.e.s.”" 


a) the Canadian Classification and Dictionary of Occupations: 
To complete the discussion of official classifications. of the 


science and engineering technician, the newest and not yet 


14one word enginéer appears in the census titles over 300 


times, but only about two-thirds of these titles are 
included under the heading "professional engineer". 
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completed should be noted. This is the Canadian Classifica- 
tion and Dictionary of Occupations (hereafter CCDO), prepared 
eine by the Occupational Research Section of the Program 
Development Service, Department of Manpower and Immigration, 
and the Central Classification Staff of the Dominion Bureau of 
Statistics (DBS, now Statistics Canada). 

The CCDO classification is to be based on _ the kindses 
work performed," defined in terms of duties, tasks, and 
responsibilities. It will be similar to the DOT-but will be 
more relevant to Canada. Unlike the DOT, the CCDO will have 
science and engineering technicians of all types brought 
together, but unlike the COCM, the CCDO will separate science 
technicians from engineering technicians. Technicians will 
be in Major Group 21--Occupations in Natural Sciences, Engineer- 
ing and Mathematics: 

In Minor Group 211 Occupations in Physical Sciences 

Unit Group 2117 Physical Sciences Technologists and 
Technicians 
In Minor Group 213 Occupation in Life Sciences 
Unit Group 2135 Life Sciences Technologists and 
Technicians 
In Minor Group 216 Other Occupations in Architecture and 
Engineering 
Unit Group 2165 Engineering Technologists and 


Technicians 
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Within the unit groups there will be a further breakdown 
of occupational titles with 7- or 8-digit code numbers, 
and detailed definitions. It appears that the CCDO will 
combine the advantages of the DOT in terms of descriptions 
Or thousands of job trtlesswith ther classifircatvon and 
grouping advantages of ISCO. Moreover, the CCDO will go 
beyond any existing classification scheme by providing a 
hierarchical ranking of occupations within the unit categor- 
ies, i.e., between technologist and technician and within 
the technician group itself. 

The Canadian Classification and Dictionary of Occupations 
(GEDO) (will be-the only. orficial classrrrcation manualtwco 
distinguish between levels of work within the engineering 
technology category. ~This-kind ‘of distinction isvot-vaine 
to educational planning, because the educational requirements 
for the various levels within the occupational group may be 
quite different. The basis for this distinction to be 
aeopted by the -CCDO “appears to be “simitar to, Dut net entirely 
the same as, that published by the Ontario Association for 
the Certification of Engineering Technicians and Technologists 
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4. Problems of occupational classification: summary 


The classification systems described above attempt to define 
occupation in terms of the type of work performed without 


resorting to educational qualifications. Unfortunately, for 
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the most.part,-they have not. been .successful.. -In the -£S€0; 
the census, and the prefix code of the DOT, the emphasis is 
far more on the socio-economic status of the job and the 
training of the job holder than on the nature of the work. 
The most vehement critic of census occupational classifica- 
tion systems, James Scoville, has argued further that these 
systems are characterized by vague and inconsistent group- 
ings, poor data, and too great a reliance on "“catch-aki 
categories (1965: 77-79). Scoville has developed an alterna- 
tive classification system based on job families which has 
been used by the Dominion Bureau of Statistics and the 
Ontario Department of Treasury and Economics (1969). While 
the Scoville definitions are more functionally based than 
other classification systems, they still leave much to be 
desired. Scoville accepted the three-digit occupational 
classes as provided by the census, and recombined them into 
groups according to nature of work rather than socio-economic 
Status. This is an improvement, but many of the resulting 
job families are still quite heterogeneous. More seriously, 
the major difficulties with census data are with the three- 
digit occupational classes, "7 and changes in the ways of 
combining these classes do not get to the core of the problem. 
In short pherogis no existing occupational classification 


system based mainly on work functions, and which would enable 


losK6 Section D below. 
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us to ask questions about the optimal, or appropriate, 
education for a given occupation. Most occupational defini- 
tions are so ambiguous that a precise enumeration of the 
stocks of persons in the category iS impossible. Skolnik and 
Bryce have shown that the number of science and engineering 
technicians in Ontario in 1961 could have been anywhere 
between about 17,000 and 30,000 (1971: 50-56)... A simtiar 
range of doubt exists about the number of engineers. This is 
a serious problem, because a reasonably accurate estimate of 
current stocks is almost a necessity for projecting the 
growth of manpower requirements. Occupational definitions 
are somewhat more reliable for those occupations which have 
more stringent certification regulations, e.g. medicine. 
However, for these occupations forecasting is not a serious 
problem, since any forecast can be self-fulfilling. 

We have stressed the need for an occupational classification 
system based on work functions and skill content of jobs, and 
we have argued that existing classification schemes are unsatis- 
factory for manpower forecasting. The question arises as to 
whether it is possible to develop such a system. Professor 
Blaug cites a few useful studies, but concludes that much work 
is needed in the field in job analysis and job specification 
(1970: 155-56). As yet there has not been sufficient work 
in this area to justify much optimism, although such work as 


that of the Ontario Department of Labour (Dempsey, 1970) seems 
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promising. In conclusion, we must agree with Blaug that 
"it is high time, therefore, that manpower forecasters 
abandoned once and for all official statistics on occupa- 
tions aS worse than useless for their purposes" (1970: 159). 
De Data Requirements 

The lack of reliable data is at present the greatest 
obstacle to obtaining reasonably accurate forecasts of 
Manpower requirements. There are a number of serious problems 
which cannot be overcome by obtaining better data--particularly 
those associated with the concept of requirements, manpower 
Supply errects~ and skill substitution; and occupational 
classification. However, even without tackling these problems, 
improvement of data could increase substantially our con- 
fidence in forecasts. 
ie Occupational data 

The most serious problem concerns occupational data. The 
problems of occupational classification and of occupational 
data are overlapping; but much better results could be obtained 
even with the present inadequate occupational classification 
systems if the data were more consistent, reliable, and 
extensive. 

The only comprehensive and periodic source of detailed 
occupational data in Canada is the decennial census. This is 


subject to the following problems: 
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a) limited number of observations: At best, occupational 

data is available for only the years Se tpl sie owl ke Simarow evo Ma 8205) Pee 

It is always difficult to make projections based on two or 

CRaree pDOInts.§ cLtr ls especiatly dritrcult duning 1907 eewien 
the latest information is ten years old. 

Occupational trends in highly qualified manpower are 
subject to substantial changes, and there is some question 
as to whether the 1941 and 1951 points help in projecting 
trends between 1971 and 1981 or 1991. For example, the 
figures for electrical engineers as a percentage of profes- 
Sional and technical employees were 2.13, 2.51, and 1.77 in 
194i, Lod, and '9ole respectively. -On-the bas#s of this jmean 
one forecast a value of less than 1.77 for 1971? Certainly 
more information about what has been going on during the 
middle and late 1960s would be invaluable. 

The situation is complicated further by the fact that 1951 
and 1961 were very different kinds of years from the point of 
view of economic activity. Unemployment was at one of its 
lowest points in the post-war period in 1951, and it hit its 
highest level in 1961, about 8.4 per cent. Meltz and Penz (1968), 
in the study discussed above, attempted to correct for this 
in their projections of employment by industry structure, but 
they could not make as satisfactory adjustments in their 
occupational projections. 

Another problem with census data is that there have been 


frequent changes in the occupational definitions, so that the 
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data from one census year is not directly comparable with 
that for another year. A considerable amount of tedious 

work is necesSary to make occupational data for different 
years commensurate, and many occupational classes, especially 
in highly qualified manpower, cannot be made comparable-- 
which means projecting from a single point. 

b) reliability of responses: In the census, individuals are 
asked to state their occupations. This process is accompanied 
by an unknown amount of misunderstanding, error, and inten- 
tional mis-statement. Only about two-thirds of those who 
declared themselves engineers in the 1961 Census reported 
having a university degree, aS compared to about 96 per cent 
in the Department of Manpower's 1967 survey (Atkinson, et al, 
1970: 47). No definition of "engineer" was provided, so 
every respondent may have hada different concept of engineer 
in mind. Without knowing how the respondents interpreted the 
title "engineer", the meaning of the category is vague. We 
do not know if all the people included in the category really 
belonged there under a single consistent definition of the 
occupation. Watson and Butorac stated that a number of tech- 
nicians almost certainly declared themselves as engineers, 
but there is no way of knowing the extent of this overstate- 
ment. “C1968: 91) 


c) incompatibility of census data with other data: There 


are other sources of occupational data, such as occasional 


Surveys of particular occupational groups and the annual 
records of professional associations. These sources are 

not commensurate with census data, and there is no way of 
relating information from the two sources. The sources 

use different occupational definitions, and there is no 
reason to believe even that trends found in one set of data 
will hold for the other set. The comprehensiveness of the 
census is a deSirable attribute. If it could be regarded as 
a reliable bench-mark and short-term intercensal variation 
assayed by means of annual or bi-annual surveys linked to 
the census base, we could be more Sanguine about occupational 
projections. 

djeethe occupation-education link? @ The census toa peso 
source of information on the educational attainment of the 
population, and more specifically, the educational attainment 
cross~-classified by occupation. The chief problem here is 
that the breakdown of educational levels is too aggregative 
and simplistic. In 1961, the census reported only years of 
elementary and secondary schooling, university attendance, 
and university degree. Technical and trades schools and all 
non-university post-secondary education were ignored and 

it is not at all clear’ how a graduate of a technical college 
would (or should) have completed the census question about 
the level of educational attainment. There was no provision 


for recording part-time education, formal or informal on-the- 
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job training, or training while in the armed forces. 
Neither were post-graduate or professional education clas- 
Sified. Post-secondary education was not disaggregated by 
discipline. Few of these deficiencies have been remedied in 
tre = 19-71. sensus. 7 

Fortunately, much insight into the occupation-education 
relationship can be obtained from small surveys and micro- 
studies of firms and industries. If such studies use the 
Same occupational and educational classifications, then the 
results can be of use in making aggregate level forecasts. 
Here again, establishing a rigorous, consistent, and widely 
accepted occupational classification system is the highest 
PEPOLLEY. 
Que Data -Onvnational Or*provincial souupur 

tf the occupational co-efficient approach--as -opposedmece 
the occupational distribution approach--is to be used, data 
on output is required. For the goods-producing sectors, 
e.g., manufacturing, mining, etc., the Census of Manufactures 
provides a high quality series of annual data at a good level 


of disaggregation. The only problems are changes in definition 


lomhis is-not a criticism of the. Dominion Bureaw- of “Stacratrce. 


While these are deficiencies from the point of view of data 
requirements for manpower forecasting, they are deficiencies 
of the census only if it accepts usefulness in manpower fore- 
caSting as one of its goals. To our knowledge, this has 
never been a stated objective of the decennial census. 
Whether it should be a major objective is a decision to be 
made not by D.B.S. but by joint involvement of all agencies 
concerned with manpower forecasting. 
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over time, and the confidentiality regulation which prevents 
the publishing of figures for industries in which the number 
Slats 2s small: 

For the services sectors, such as education and personal 
services, it has been difficult to develop satisfactory out- 
put measures, particularly measures of output which are indepen- 
dent of measures of inputs. . For these sectors, the occupational 
co-efficient approach is not feasible, and employment must be 
projected by extrapolating the percentage sectoral employment 
GuStrPbution. 

Shae ait tLoOnwsand, mODa)2 cy, 

a) .death -and retirement:.. Addition to, the “stock. ofsas*pareiteulan 
type of manpower is required to cover projected growth of the 
scock and, net attrition. “Net.attritilon—for “any, oceupatlona: 

or educational group consists of three types of factors: 

death and retirement, inter-occupational mobility, and net 
immigration and inter-regional migration. 

There is little comprehensive data available on death and 
retirement rates by occupational or educational group. While 
attrition due to death and retirement might seem like a minor 
factor, even a small. error in estimating this rate--e.g 27 assim-— 
ing 4 per cent instead of 2 per cent--can have a serious 
effect on manpower projections when compounded over ten or 
20 years. The most common method of calculating occupation- 
specific attrition due to death and retirement is to assume 


that age-sex-specific attrition rates are the same for all 
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eccupations and to estimate. thesrates from data on the age- 
sex structure of each occupation (e.g. Meltz and Penz, 1968: 
40-41). This appears to be a reasonable assumption, at least 
when comparing the different occupations in highly qualified 
manpower, and the data on the age-sex structure of occupa- 
tions is usually available in the census. In working with 
other than census occupational categories, guess work about 
the age distribution is sometimes required. 
by.» inter-occupational mobility: EInter-occupational mebrime. 
poses more serious problems. Although over a ten-year period 
there is likely to be considerable movement between occupations, 
no evidence is available corresponding to census occupational 
categories. Thus, it is common in making manpower projections 
£O-assume “zero net iunter-occupatronal mobility. 
Inter-occupational mobility can help to rescue a bad fore- 
cast. Suppose that the manpower forecasters have under- 
estimated the requirements for a particular occupation, and 
the formal educational system, acting in response to the 
forecast, has under-produced graduates in this field. Then 
the requirements may still be met if a sufficient number of 
people move from other occupations. to the one, in question. 
Whether this will in fact happen depends principally upon the 
transferability of skills between occupations and the extent 
to which workers respond to labour market conditions ae 


attempting to move between occupations. Of course workers 
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often attempt to change their occupations for other than 
economic reasons, but these attempts are constrained by the 
state of employers' demand for’ particular skills. The con- 
Straints are assymetric. Workers are free to leave occupa- 
tions which ‘are invstrong demand. -It- is -very. dvtiveulie 
however, to go into occupations for which there is weak 
demand. Thus there is a.tendency for the patterns of inter- 
occupational mobility. to be coverned by. the condstiens on 
demand for labour in the various occupations. For this reason; 
the Jack of data on occupational mobility and -assumpttouor 
zero net, 1nter-occupational mobility do not iead-toesericus 
problems in the manpower forecasting approach to educational 
planning. If educational planning is based on correct man- 
power forecasts, there will be little opportunity for inter- 
occupational mobility. If the forecasts are not correce, 
whatever inter-occupational mobility is possible will help 

to bring the labour market closer to equilibrium. 

co} immigration and antersproyinelal migration) \Ner img ras 
tion and migration, as potential net additions to the manpower 
Stock, are similar to inter-occupational mobility. One 
important difference is that the federal--but not the 
provincial--government has some control over immigration. 

The data on inter-provincial migration by occupational group 
is not adequate for making projections. There is some data 


from the census and from surveys of particular occupational 
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Groups (e,'g.- for scientists and véngineeérs; Atkinson; _etlar, 
1970: 91-101), but data are available only sporadically 

and according to different occupational. definitions. At 

first glance, the data on immigration by occupation seems in 
very good shape--there is an annual series going back into the 
mid 1950s at least (Canada Department of Manpower and Immigra- 
tion). However, this data is on "intended occupation", and 
there is little information on whether the individual immigrant 
possessed reasonable qualifications and no information on 
whether the realized occupation was the same as the intended 
one. Even if the intended occupations are generally realized, 
1M LgGration is difficult to project, ssince 1 depends mupoer 
fiuctuating labour market. conditions in both the recei vig 

and donor countries and is subject to government policies. 
Incorrectly anticipated immigration can have a disastrous 

SLee Ce, turnings: a “potential Laoour shortage into a surpluses 
Phe net-growth. in. requirements fOr a particular occupawpa 

may have been projected with great accuracy, but there may 

be an unexpectedly large number of immigrants competing with 
the new graduates for the jobs. For this reason, there 

should be close co-ordination between educational planning 

and immigration policy, however deer eens this may be. The 
lack of better data on immigration and emigration is a 
potentially serious problem. This is more serious than the 


lack of data on inter-provincial migration, since the latter 
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can be assumed to be more responsive to short-term fluctua- 
tions in the labour market than the former. 

ar .occupational destination .of graduates: ) When» conver ting 
occupational projections into projections of requirements 

for graduates of the educational system, one must forecast 

ENG sprOpoLrtilon sot graduatessin “as panrrcular discipline who 
will actually go into the corresponding occupation. Unfortun- 
ately, there,.is almost. no ‘data. from which this proportion 
could be estimated. To some extent, this proportion will be 

a function of the state of the labour market, and the trans- 
ition from education to various types of occupations can be 
viewed as a special case of inter-occupational mobility. 1f 
manpower Auieeagwars axes the proportion of engineering 
graduates who desire to go into engineering, then too few 
places may be provided for engineering students. The shortfall 
in new engineers should improve the market for engineering 
graduates,, and, in turn, the ex-post proportion of engineemad 
graduates going into engineering may be higher than the 

ex jante *preportion. _ Much’ research is needed on thesrelacvons 
ship between post-secondary education and occupational 
employment, and attention is called to Professor Harvey's 


fortncoming work in this Bree 


T weducation and Employment of Arts and Science Graduates: 
The Last Decade in Ontario." This study is being prepared 
for the Commission on Post-secondary Education in Ontario. 
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Althougn ‘this part of the project. 1s. concerned -maimmtly 
with manpower requirements rather than the supply, we 
should close the section on data by noting the inadequacy 
of data on flows within the post-secondary system. This 
will be discussed in Part B when presenting the enrolment 
projections. Estimating attrition of students by discipline 
is an important part of the manpower forecasting approach to 
educational planning, and the present data limitations make 
Chis: stask very diffizcult. 
E. Summary of Major Assumptions Underlying Manpower Forecasting 
The path which leads to forecasts of the required occupa- 
tional or educational distribution of the labour force some 
years.in the future ds-usually complex, circultous, and 
Ivttered with a variety of -caveats and ad hoc -manipulaticogs 
of ratios. By the time one has read through an entire man- 
power projection study, one may want to reflect on the package 
of assumptions--most of them seemingly harmless in themselves-- 
which one has bought. Unfortunately, most manpower projection 
Studies fail to make their assumptions clear. A striking 
exception is the work of Meltz and Penz, which contains a 
detailed list of all of the assumptions made in the study 
GLa664.2*65-=66).0° Most of the assumptions’ which-o coer 
studies have used are contained in the Meltz-Penz list. 
1. Assumptions about smooth trends in output and employment 
The assumptions in their list can be divided into four 


categories. First, there are assumptions which underlie the 
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linear, or otherwise smooth, extrapolation of past trends 

in output, employment, and occupational structure. The 

general assumption is "manpower requirements will change 

ine accordance with -past-trends* -(p.. 65)-. --This, is a .crucilat 

assumption upon which almost all manpower forecasts are 

baseds -tIimplicitsis the notion that "the-ftuture will ditiex 
only quantitatively, and not qualitatively, from the past. 

Obviously the longer the forecasting period, the less 

Just2 ication .tor«this passumption.) 2lfaplanners-are-attempt- 

ing to bring about radical economic and social changes, they 

would be inconsistent to employ a manpower-forecasting 
methodology based on this assumption. More specific applica- 
tions of this general assumption are the following two 
assumptions from the Meltz-Penz list: 

a) "changes in the percentage industry structure of 
employment follow linear trends (except for cyclical 
fluctuations) “ips 65)s: 

b) "changes in the percentage occupation structures follow 
Lanear trends” (p..°65)% 

Inspection of the relevant tables and figures presented 

in the Meltz-Penz report (8-11) suggests that (a) is a 

plausible assumption. Since we have recommended a methodology 

based on projecting industry output and productivity rather 
than the industry structure of employment, the corresponding 


assumptions for our projections have to do with the trends 
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in output and productivity. These are assumed to be 
systematically non-linear, as discussed in Part B, Chapter 
I. Corresponding to assumption (b) about the percentage 
occupation structure, we have assumed a specific non-linear 
function -for the trend*:in occupational co-efficients. 
Where data was available on the occupational co-efficient only 
for 1961, we have assumed it constant, a frequent assumption 
in manpower forecasting studies.*® Assumption (b) above is 
a strong and dubious assumption, but ignorance compels it. 
At a high level of aggregation, the changes in the percent- 
age occupational structure have been fairly smooth, but the 
percentages are very unstable at finer levels of disaggregation. 
An analogous assumption about smooth trends in the educa- 
tion structure of occupations is made in the first of two 
types of projections of educational requirements made in the 
Meltz-Penz study. In the second method of projecting educa- 
tional requirements, it is assumed that there will be a 
discontinuity between the past and future, as all new entrants 
are assumed to have the educational qualifications which 
employers desire in the target year. Here it is assumed 
that for new entrants into the labour force, "the required 


set of educational qualifications for each occupation class 


18 ihe limitations of the assumption are discussed in the 


relevant section of Part B, Chapter I. 
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-S-unrgues. ((p:.°36.6)). 
2. Assumptions about aggregation’and reclassification of 
census data 

A number of assumptions are required in order to dis- 
aggregate the projections for occupational groups into 
projections for occupational classes. In the Meltz-Penz 
study, occupational groups (e.g. professional and technical) 
were broken down into occupational classes (e.g. engineers) 
only after the projections for the occupational groups had 
been aggregated over all industries. This procedure involved 
an assumption that "the distribution of occupation classes 
in each occupational group among industries is proportionate 
to the distribution of that occupation group among the 
industries" (p. 66). Unless this assumption is a good 
approximation to reality, the projections would be improved 
by disaggregating the occupation groups into classes before 
summing over industries, a tedious job. However, given the 
heterogeneity of occupation groups, the assumption seems 
likely to be violated. For example, the distribution by 
industry of "interior decorators and window dressers" is 
certainly different from the distributions for civil engineers, 


or medical technicians. All classes are in the professional 


and technical group. Nevertheless, it should be noted that 
in the Mediterranean Regional Project, disaggregation by 


occupational group and industry "did not contribute Signifs— 
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cantly to the occupational distribution" (Hollister, 
MO 7 Soe 22) <6 

Other assumptions were required in order to allocate the 
"Occupation not stated" group among the other occupational 
groups and to handle the problems of occupational groups 
which were not comparable between censuses. These assumptions 
must vary from study to study depending upon the precise 
limitations of the census data for the place and period in 
question. They are discussed in more detail in Part B where 
it is necessary to make assumptions similar to those of 
Meltz and Penz. 
3. Assumptions concerning net attrition 

Largely out of ignorance, manpower forecasters are often 
forced to make strong assumptions about the factors affecting 
net attrition. These have been discussed in Section D of 
this chapter, e.g. zero net inter-occupational mobility, and 


that discussion will not be repeated here. 


4. Assumptions about the effects of manpower supply conditions 


upon the amounts and types of labour demanded 
The substitution problem has been described in Chapter III. 


It arises when the amounts of different types of labour 
required per unit of output are not fixed rigidly by technology 
but can be varied in response to the relative supplies of the 
different types of labour available. Forecasting problems 


arise because changes over time in the occupational distri- 
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bution or in occupational co-efficients could be the result 
of changes in technology or the result of substitution 
induced by changes in relative eupplies (or some combination 
of the two effects). 

Hollister has provided some examples of substitution 
based on the experience of the Mediterranean Regional Project. 
HemnepoOrrceds chat. from |956%tGs.1960 1n Yugoslavia, ieee was 
a large increase in the supply of graduates with higher 
qualifications and that large numbers of workers with higher 
than average qualifications were absorbed into employment 
during these four years. The trend in occupational structure 
from 1956 to 1960 "probably reflected not so much a change 
in technological conditions of demand as a change in the 
relative. supplies ofstypes.of labour”. _(Hollister, 19673.) 35). 
He noted that if the trend in educational requirements for 
Yugoslavia were forecast from 1960 data, the educational 
requirements would be overestimated. This type of bias con- 
ceivably could be avoided by using a simultaneous equation 
model which incorporated a supply function as well as a 
demand function. In fact, attempts to do this have been 
almost non-existent (for a step in this direction, see 
Adelman, 1966). Most manpower forecasting models assume 
(usually implicitly) that supply effects are non-existent, 
i.e. that the elasticities of substitution between different 


occupations are zero. 
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Substitution can occur at a number of different levels. 
Hollister is concerned mainly with occupational substitution 
within a given technology and structure of output, and with 
educational substitution for a given occupational mix. The 
essence of occupational substitution is that the number of 
people in any occupational group that employers will seek 
to hire is not determined entirely by technology, but is 
affected also by relative supplies. For example, with a 
given state of technological knowledge, the number of 
engineers that will be demanded by the manufacturing sector 
is a function of the relative numbers available (hence of 
wages) of engineers, technologists, technicians, etc. Even 
if occupational substitution is impossible, and the number 
of engineers per unit of output is fixed by technology, 
there may be educational substitution, i.e. it may be possible 
to vary the educational patterns for producing engineers. 
Meltz and Penz have assumed away these two types of substitu- 
tion through assumptions (a), (b), and (c) below. 

a) "The occupation structures in the past have been 
determined primarily by the prevailing technology rather 
than-supply, conditions. (p. 65): 

b) "The heterogeneity of educational qualifications found in 
each occupation group is primarily a reflection of the 
heterogeneity of productive functions within the occupa- 
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c) “The structure of qualifications and functions are 
primarily determined by technology rather than by manpower 
Supply conditaons .(p..., 66): 

If the occupational and educational requirements of the 
labour force are determined mainly by technology and Ene 
structure of output, then it is necessary to assume also 
that the latter two factors are not influenced by labour 
Supply conditions. Most authors have neglected to make 
these assumptions explicit, but again Meltz and Penz seer 
included in their list the following two assumptions: 
qd) ~“"The industry structure in the past has been determined 

primarily by the structure of output and by the 
prevailing technology rather than by labour supply 
CONGrterOnss =. O05) 

e) "Furthermore, the structure of output and technology 
are independent of the skill structure of manpower 
SUppLY --\Pin0)) s 

It is hardly possible even to speculate on the validity 
of the above assumptions about the effects of man eore aeeatete 
Conditions. The Jack of adequate “research on substitution 
has been without doubt the biggest shortcoming of research 
in manpower economics. There has been very little empirical 
research in this area, and what has been done has produced 


inconclusive and often contradictory results. 
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The main reasons for the limited research progress lie 
in the various methodological difficulties, which have been 
summarized by one of the authors elsewhere (Skolnik and 
McMullen: 1970: 30-33). In that study, the authors 
estimated substitution between engineers and technologists 
in Canada by an interview case study method. In an earlier 
work, the same question had been approached usSing an econo- 
metric method developed from previous work by Professor 
Grilliches (Skolnik, 1970). The econometric study showed a 
high degree of substitution. The interview case study 
approach based on 16 large employers of engineers and tech- 
nologists showed very limited substitution possibilities. 
The latter study revealed a number of social and institu- 
tional barriers to replacing engineers with technologists. 
It did not include job analysis, so it did not explore the 
purely technical feasibility of such substitution. 

Skolnik suggested possible reasons for the discrepancy 
between the results of the two studies. Most importantly, 
perhaps, the econometric study allowed for longer-run 
adaptation to supply conditions than the interview study 
which focussed on short-run behaviour. Secondly, the data 
for the econometric study were poor, and some spurious cor- 
relation was possible. Thirdly, there may be some tendency 
for interview studies to give results that show less price- 


elastic behaviour than econometric studies. This seems to have 
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happened in studies of the effect of interest rates on 
investment decisions (Meade and Andrews, 1938; Andrews, 
1940). The case studies simply cannot be ignored, as some 
economists would: do (Machlup, 1946: 534-35), by ‘saying that 
business men do not do what they say they do. As Joan 
Robinson has pointed out, no ex post data will reveal what 
thesex vante Substitution possibilities were, or Ff different 
hiring and staffing decisions would have been taken if 
relative wages and labour supplies had been different (1970: 
315). Finally, even if the results of the Skolnik-McMullen 
interview study are valid, and substitution between engineers 
and technologists are or were quite limited in the short- 
run, there may be much greater substitution possibilities 
between other occupational and educational categories in the 
economy. 

A few econometric studies in other countries have reported 
considerable substitutability between different educational 
groups (e.g. Welch, 1969; Maton, 1969). In addition, a grow- 
ing body of less formal evidence suggests that substitution 
possibilities are considerable. Hollister observed that in 
the Turkish Report of the Mediterranean Regional Project, it 
was found that the projected requirements for Class C skilled 
industrial, clerical and sales workers could not be met 
through any conceivable expansion of the educational system. 


So it was decided to train the additional workers through 
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extra vocational programs, "clearly a case of substituting 
one educational program for another" (Hollister, 1967: 35). 
Hollister further found such great variation in occupational 
co-efficients among Mediterranean Regional Project countries 
as to conclude that "there is no indication that the occu- 
pational input per unit of output is technologically fixed" 
(p. 48). A Similar conclusion was reported in the London 
School of Economics study of manpower utilization in 168 
electricalvengineéring, firms 1neBErcarn i hayare (eral, 
forthcoming). C. A. Anderson, in a very impressionistic 
piece, has given numerous examples of substitutability (1967). 
All of these examples pertain to occupational and educa- 
tional substitution, and call into question assumptions (a), 
(b), and (c) above. Assumptions (d) and (e) about the lack 
of effect of manpower supply conditions upon the structure of 
output or the choice of technology have not been challenged-- 
although explored very little. Doeringer and Piore (1966) 
in an excellent micro-study have given a number of convincing 
reasons why relative manpower supplies do not affect the choice 
of technology, and L.' E. Davis (1955) et al reported thataace 
design was altered only in case of the most extreme changes 
in labour-market-conditions. Meltz and Penz have, however, 
taken the opposite position, that "certain types of technologi- 
cal changes may be introduced in direct response to labour 


shortages, or such scarcities may change the structure of 
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final demand by inducing changes in the price structure of 
Piet prOdICtS a (iD .p-6.0))2. 

There is less doubt and conflict with regard to occupational 
and educational substitution: While the research findings are 
not systematic, and there are no doubt exceptions, we support 
Hollister's conclusion that "Substitution possibilities both 
exist and can be important in their effects on manpower 
requirements estimates" (p. 72). To this it mignt be added 
that in the absence of a variety of certification and other 
institutional barriers, substitution possibilities would be 
much greater. 

Ff. Summary 

Chapter V contains a survey of the current state of the 
art of projecting manpower requirements. The chapter begins 
with a clarification of the concept of manpower requirements. 
It is noted that some writers assume implicitly that there is 
only one possible occupational composition for a level and 
composition of national (or provincial) output. This assumption 
is described as unwarranted, and the case is made for manpower 
projections based on assumptions of some flexibility in the 
relationship between the occupational/educational structure 
of the labour force and the composition and level of output. 

The next part of the chapter is an overview of the most 
commonly used methodologies for making manpower projections. 

A recent projection study by Meltz and Penz for the Canada 


Department of Manpower and Immigration is analyzed as an 
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example and basic variants of their methodology are 

discussed. In particular, attention is given to omitting 

the occupational link, and to using the occupational- 
co-efficient approach instead of the occupational-distribution 
method. 

One of the most serious sources of difficulty in manpower 
projection studies is the inadequacy of occupational clas- 
Sification systems. Alternative classification systems are 
discussed and the deficiencies of each pointed out, taking 
science and engineering technicians as an example. 

However, the most serious problem facing anyone who 
would try to project manpower requirements is the lack of 
reliable data. The major gaps and inaccuracies in required 
data are noted, and the limitations of having to rely mainly 
on census data are discussed. 

Most manpower projection studies have been based on a 
large number of usually implicit assumptions. The main 
assumptions are listed and available knowledge relevant 
to assessing the plausibility of these assumptions is 
presented. Particular attention is given to assumptions 
about the substitutability between different types of labour. 
It is noted that there is growing evidence to support the 
notion that the potential for substitution between workers 
with different educational and/or occupational backgrounds 
is greater than is generally assumed in manpower projection 


models. 
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While it is possible to describe most of the major 
difficulties involved in projecting manpower requirements, 
it is not possible to specify quantitatively the degree to 
which these difficulties render the projections inaccurate 
or the amount by which action to overcome these difficulties 
would lead to improvement of the projections. 

Certainly an increase in the reliability of projections 
would result from an improvement in the data bases. Even 
with greatly improved data, however, fundamental conceptual 
problems would limit the reliability of manpower requirement 
projections: developing a meaningful occupational classifi- 
cation system, understanding of the factors which determine 
the changes in sectoral productivity over time, and assessing 
the extent to which existing patterns of manpower utilization 


are influenced by available supplies. 


CHARCERR WL 
THE USES OF MANPOWER FORECASTS 


Whatever the assumptions and methodologies upon which 
manpower forecasts are based, there remain alternative 
approaches to their exploitation for the improvement of 
Manpower policy. When direct intervention in market pro- 
cesses is to be avoided, their use may be limited to provid- 
ing information to current and prospective students about 
career opportunities. Certainly this approach is the most 
appropriate when the inadequacy of information is identified 
as the principal reason for lack of congruity between student 
decisions based on their perceptions of future demand and the 
demand conditions they subsequently face. 

When more direct intervention in individual decisions is 
advocated, manpower forecasts can be used for prescribing the 
numbers to be admitted to the sub-sectors of post-secondary 
education. One approach to matching enrolments to these 
prescriptions is a system of differential financial induce- 
ments. Fees may be raised (lowered) and grants decreased 
(increased) in programs for which projected requirements are 
low (high). This, however, will be a more-or-less effective 
system depending upon what is known about the responses of 
students to variations in educational costs. 

If neither the provision of better information nor manipu- 


lation of fees help to channel students into courses for which 
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requirements are growing and away from courses of falling 
demand, then still more direct controls qats be necessary. 
The state might allow only the number of places in each 
program that are justified by the forecasts. Presumably, 
this approach will work more efficiently in one direction 
than in the other. Certainly it can eliminate excess enrol- 
ment, but it 1ssdoubtiul™ that people can be requiredetoccquay 
in fields for which the manpower forecasts show increased 
requirements. 
Ae Providings Information to Students 

Providing good information to students is likely to improve 
the working of the market for highly qualified manpower. 
However, there is not enough known about the process of student 
decision-making to predict the extent to which better manpower 
information will help to ameliorate shortages and surpluses. 

This may seem a curious statement in view of the large 
amount of research that has been done on career choice, 
correlates of educational attainment, and enrolment forecast- 
ing. Unfortunately, this research has not included sustained 
efforts at determining the effect of (anticipated) labour 
Market conditions upon students' decisions. 
ls Lack of research on factors *influencing: the demand yfor 

education 

The large amount of sociological and psychological litera- 


ture on career choice (for surveys see Roe, 1957; Super, 1957; 
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Beards.lee -and, O'Dowd), 1962>-Hakton.,, .19652° "Holland, 11967. 
Zytowsky, 1968) and educational attainment (for surveys 

see Summerhill, 1962; Waller, 1964; Sexton, 1965: Marsh, 
1966; Spady, 1970) has been concentrated upon the correlates 
of individual choices and the prediction of those choices. 
Presumably, information about employment opportunities has 
been open to all students, and, as such, it has not been 
Singled out as an important explanatory factor. 

Recently there has been an increasing number of economic 
studies of the demand for education, relating enrolment 
demand to economic variables, particularly fees and income 
(Duncan, 1965; Campbell and Siegel, 1967; Galper and Dunn, 
1969; Crean, 1971; Handa, 1971; Hoenack, 1971). Several of 
these studies have included indices of current employment 
conditions as opportunity cost variables, e.g. Duncan's and 
Crean's (1971) studies of the relationship between unemploy- 
ment rates and drop-out rates. None has included expected 
employment and earnings conditions after successful completion 
of education. Moreover, nearly all of these studies have 
dealt only with aggregate enrolment and not considered what 
is essential in the manpower planning context, the demand for 


places in different programs, or fields of study. The enrolment 


phate is likely that quality of information about labour- 


market opportunities, as well as insights regarding the 
labour market, are highly correlated with the most 
powerful explanatory factors--attitudes, education, and 
socio-economic status of family. 
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forecasting studies generally have relied upon fairly 
mechanical projection techniques and have not attempted 
to explain enrolment trends in terms of socio-economic 
variables. 

The only evidence to support the contention that students' 
educational plans are responsible to labour-market conditions 
is based on very simple correlations, or is of an anecdotal 
nature. Such evidence, even if valid, does not suggest the 
strength of the responses or the length of time lags between 
changes in the market demand for certain skills and the cor- 
responding changes in students' enrolment demands .* 

2. -otudents" information about~ lLabour-markety-condi tions 

Regardless of the effect that availability of information 
might have on students' educational investment decisions, it 
is still important to assess the information which students 
have about career prospects in various fields. If it can 
be shown that students already have the best obtainable 
information about the state of the market in their fields, 
there may be little reason to consider systematic methods of 


dissemination of market research findings. If, on the other 


-some unofficial evidence of this kind was presented at 


Council of Universities of Ontario Invitational Meeting 
on Academic Staff Supply and Demand, Toronto, July 27, 
1971. Some officials reported large declines in the 
intake of students in the first years of Ph.D. programs 
in those fields where manpower forecasts indicated the 
greatest over-supplies of Ph.Ds. See von Zur-Muehlen, 
Loe er ROES Soy Le ORELLY pL or Ls 
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hand, students do not have effective access to this 
information, there are potential gains (in terms of a more 
efficient or reSponsive market) to a more systematic dis- 
semination of information. Whether there will be actual 
gains depends upon that poorly understood process, now 
students make their educational plans. 

Unfortunately there has not been a good assessment of the 
quality of students' information about employment opportuni- 
ties in Canada. An interesting comprehensive attempt to 
compare students' beliefs with actual data is the recent work 
done by Dodge and Swan (1971). On the basis of replies from 
over 700 students at Queen's University, they concluded that 
"in general, information about starting salaries for gradu- 
ates appears to-be poor" (p. 30). On. the average, studenes 
underestimated starting salaries, particularly for pass arts 
graduates. Students tended to underestimate also the career 
earnings of pass arts graduates. Male students overestimated 
the earnings of engineers. And students tended to overestimate 
lifetime earnings in the career of their first choice rela- 
tive to other careers. Appropriate to their neoclassical 
framework (3-8), Dodge and Swan solicited information on 
Students’ beliefs only about earnings in various occupations, 
and not about Pdeure demands for their skills. The current 
interest in their work suggests there will be more research 
soon on the various aspects of students' economic decisions 


and their information base. 
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The sources and quality of students' information about 
labour~-market conditions is the aspect of student decision- 
making on which it might be easiest to carry out research. 
Such research should be helpful in deciding on the need 
for systematic provision of this information to students, 
and perhaps even on the more efficient methods of dis- 
semination. 

3. Responses to manpower projections 

If projections are disseminated widely to decision- 
makers, their behaviour may be altered as a consequence. 
Indeed, this would seem to be the principal purpose of dis- 
seminating manpower forecasts. In that case it may be 
desirable to accompany the initial forecasts with revised 
versions taking into account several sets of feasible responses 
by students and employers to the initial forecasts. 

The feedback effects of projections upon decision have 
been well described and classified by W. Lee Hansen (1965). 
Hansen distinguishes among five types of manpower projections, 
which he calls: requirements (R), availables (A), outcomes 
(R-A) , outcomes with responses [(R-A) +B], and actuals 
[(R-A) +B+C J. 

Projected requirements refer to the numbers of workers 
required for a given level and composition of output, derived 
from forecasts such as those described in Chapter V. They 


are based upon certain assumptions about "productivity change, 
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factor substitution: and the like™ <(p.°12): 

Availables denotes the projected supply of workers with 
the necessary skills, given certain assumptions about 
aecrLtLon, Migration,.occupationaly mobi lity, etc. toe 
jections of requirements by themselves are of limited value 
to student decision-makers, since it is the balance between 
demand and supply that determines their job opportunities. 
Projected supplies (availables) are the necessary complement 
to requirements for even the most basic efforts at career 
planning. Just as demand projections subsume the anticipated 
behaviour of employers, so do supply projections subsume the 
anticipated behaviour of the students' peers. 

Projected outcomes describe the ex ante balance between 
requirements and supplies, which might be called ex ante 
projected surpluses or shortages. On the basis of their 
knowledge of projected outcomes (R-A), employers and students 
May plan to respond to anticipated shortages and surpluses 
Via changing requirements by an amount B, and availables 


R 


by B Projected outcomes with these planned responses to 


A. 
projections taken into consideration are defined as C(RtB,) = 
(AtB,)], or [(R-A)+B] where B = B, + Ba: Projected outcomes 
with responses is also an ex ante concept. 

Projected actuals include the ex post reconciliations 
(C, and C,) of the differences between requirements and 


Supplies. These responses would be only short-run adapta- 
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tions, as compared to the ex ante adaptations B, and Br: 


A 
Hansen notes that it is not clear into which category most 
projections fit, but he believes them to be actuals--which 
"represent some best estimate of the levels of employment 
and labour force that will be observed in the projection year, 
given the assumptions of the projection"? (Die oes 

Hansen's typology indicates that some assumptions about 
responses to projections are implicit in conventional man- 
power projections. He shows that the past observed values of 
employment upon which projections are based embody both B 
and C types of responses. The projections made by extra- 
polation of these past actual values of employment would 
appear to be projections of the actuals. However, unless the 
balance between requirements and availables is about the 
Same during the projection period as it was in the past, the 
response pattern will be different from that which generated 
the past values of actuals. A different pattern of responses 
in the future than in the past would then cause the extra- 
polations to be in error. This argument is really a 
restatement in different terminology of our earlier discussion 


of the errors that are introduced into manpower projections 


Sone must assume an error in notation, and that actual 


employment should be [min (R,A+B+C] rather than [ (R-A) +BtC]. 
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when supply effects are not taken into consideration. 

Hansen's typology of projections supports the supposition that 
these errors will occur unless there are projections of both 
Supplies and requirements, and adjustments to disequilibria 
are understood and projected. Hansen assumes that responses 
of both employers and students to apparent imbalance between 
supply and demand can vary considerably, both in the ex ante 
and.ex post senses. Form:iti- there 1s nooflexibility petiewsea 
his notation, B = C = O, and actual employment is simply 

the lesser of R and A (see footnote 3). He concedes, however, 


that adjustments in requirements, B, and Cp, may be less easy 


R 


than adjustments in availables, and Cyr as possibilities 


an 
of substitution between different types of labour or between 
man and machine may be less significant than inter- 
occupational mobility, return of temporarily retired workers 
to the labour force, retraining, and changing one's course 
of study... 

In addition to using this analysis to emphasize the 
importance of making supply projections and considering 
supply effects, Hansen raises several questions about the 
wisdom of the dissemination of manpower projections (14-16). 
Dissemination of information is regarded generally as a good 
thing, and Hansen is perhaps alone in his sceptical reluctance 


for universal availability. He has given two main reasons, 


neither entirely convincing. 
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First, he points out a variety of bizarre reactions 
that students and employers may take in game theoretic 
responses to the projections. For example, employers may 
react to published projections of a shortage of a certain 
type of manpower by curtailing their training programs "in 
expectation of a stepped-up government training program" 

(Ose LD) OG, andividualsmmay prepare: forthe occupations 
where Surplus labour is forecast, on the assumption that 
other people who were planning to prepare for that occupa- 
tion will switch to the fields where shortages are projected. 
rin _short,-most anything could happen: = (p:. 16)2. 

Hansen is assuming that people do respond to forecasts, 
however, and in that case it is difficult to believe that 
they are not already responding to a variety of impression- 
istic, anecdotal forecasts of even more dubious validity 
than the ones which he is reluctant to popularize. Presumably, 
in the present circumstances, everyone iS responding to his 
own information, and one does not know what information 
Others have. Insofar as it is important for one individual 
to be able to predict other people's behaviour, the argument 
for universal dissemination or availability is clear. One 
might, of course, contend that the greater the ignorance in 
the world, the more likely are the errors resulting from bad 


guesses to cancel out. This is, however, a counsel of despair. 
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Conceivably a population unusually sensitive to manpower- 
demand forecasts and very uniform in responses might behave 
in such a way as to make the universal dissemination of 
those forecasts the cause of unfortunate instability. It 
would then be difficult to imagine, however, that such a 
population is not already responding very foolishly to the 
information they are already receiving. It is hard to 
believe that increased quantities and quality of information 
will not produce better decisions in any population than 
will less, and less perfect, information. Moreover, ignor- 
ance is never distributed equally, and unless the best 
information is public property, public policy must be said 
to be buttressing the favoured situation of those who now 
monopolize that information. 

In his second point, Hansen does indeed assume a popula- 
tion with sensitivity to manpower forecasts that few of us 
would expect. He notes that projections are likely to have 
great errors, and they "will probably induce unnecessarily 
large over- and under-responses once they are published." 
Such responses may prove to be considerably less efficient 
than the inefficient responses the projections are designed 
to eliminate (p. 16). This will be true only if (i) responses 
to published projections are stronger than responses to 
impressionistic judgements about the future, and unpublished 


rumoured projections; and/or (ii) the accuracy of the 


eee a 


hit 


published projections is less than that of the other 

sources of information. Condition (i) seems plausible 

if individuals give more weight to information that they 
consider to be of better quality. It is unlikely that 
condition (ii) would hold simultaneously with (i), unless 
individuals were very poor judges of the quality of informa- 
tion. It seems likely that the published projections would 
be more accurate than the other sources of information and 
that individuals would react more strongly to the former than 
to Pies ieee. There is no doubt, however, that error 
probabilities should be made explicit when the projections 
are published, and more attention should be given to the 
differences in the reliability of projections for different 
occupations, as Ahamad has done (1970). 

It is interesting to note that a population which would 
respond to manpower projections so readily that their 
publication would constitute a barrier to an efficiently 
functioning labour market is demonstrating remarkable insti- 
tutional flexibility. With that degree of flexibility, 
Manpower planning is not likely to be needed. In a world 
where projections are needed, there is some institutional 
rigidity, and the kind of responses suggested by Hansen 
doesn't seem probable. 

Hansen's unusual attitude to projections dissemination is 


interesting, but far more important is his contribution in 
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emphasizing the need to make projections of supplies as well 
as of requirements, and in calling attention 3 the 
importance of considering responses to projections. Further- 
more, it would be difficult not to agree with Hansen, and 
Waitha-Myron -L.; Joseph .(1966)::-»-162)., that-in the area of 
Manpower research, the highest priority should be the develop- 
ment of a satisfactory framework within which projections 
now available can be used effectively. 
Bev Manpower Projections sand Ditferential Fees 
A neoclassical economist might argue that the problems of 
shortage and surplus of highly qualified manpower stem not 
so much from market failure as from failure to use the market. 
He might point out that while the demand for education may 
be influenced by the price (fees less scholarships plus 
opportunity wage loss), the supply of post-secondary places 
is not responsive to any price variable, and the price of 
post-secondary education is not allowed to vary with the supply- 
demand conditions. A step in the direction of using the 
market mechanism more--combined with planning--would be to 
raise fees and reduce financial assistance to students in 
disciplines for which there is a weak demand in the labour 
market and reduce fees and increase assistance in disciplines 
in which there appears to be a strong demand for graduates. 
There are three problems that come to mind in connection 


with the implementation of such a policy. First, there are 


BS 


no data on) price-elasticities lofPdéemand tor! post-secondary 
education by discipline, faculty, or program. One would 
have to assume price-elasticity to be the same for all 
programs in order to exploit the price-elasticity of demand 
Studies that have been done, which estimate price-elasticity 
of demand from an aggregate enrolment demand function 
(Campbell and Siegel, 1967; Handa, 1970). This assumption 
of uniform price-elasticity would be unrealistic. Further- 
more, Since those studies show demand to be not very elastic 
with respect to fees, fees would presumably have to be raised 
or lowered substantially in at least some programs to bring 
about small changes in enrolments. 

The second problem in manipulating fees and direct finan- 
cial assistance arises from the complexity of the network of 
financial assistance for post-secondary education. There are 
Many government agencies, public foundations, and private 
institutions offering financial assistance to students. 

Many of these grants, subsidized loans, and work fellowships 
are tied to particular*courses of studys *sThese prograns-or 
financial assistance for different courses are certainly not 
systematically determined according to labour-market consider- 
ations. Given this array of financial assistance, it is 

very difficult to specify the net financial incentives for 
different courses at a given point in time. 


The third and by far the most important problem associated 
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with the implementation of a manpower policy based upon the 
demand for qualified labour is that it would hopelessly 
entangle a whole set of policy objectives. Like any policy 
stratagem, the benefits and costs of this approach include 
its positive and negative effects on other policy objectives 
emanating from the same level and department of government 
and from other levels and departments. Looking only at the 
cost side of the probable effects of such a fee system on 
other policy objectives, the following are a small portion 
of those that are associated with this approach to serving 
Manpower policy objectives. 

Changes in post-secondary fees will have a host of 
immediate effects upon the distribution of income. For 
those students already in programs where fees fall and for 
those who come into them later but would have done so even 
at the earlier, higher rate, the result is an increase in the 
present value of the expected returns to their educational 
investment. For their counterparts in programs where fees 
are raised, the result is decrease. In the case of the 
former students, this is, in effect, surplus income, or 
income which could be denied them with no reduction in the 
quantity or value of labour expected from them. In the case 
Qf the latter students, the loss_is in effect ‘the, takenqgaway 
of some portion of their surplus income. Presumably they 


were earlier facing probable return to their educational 


Led 


investments greater than was necessary to call forth the 
quantity and value of labour expected from them. This 
redistribution may or may not be regarded as unfortunate 
in terms of the distribution policy objectives in that 
jurisdiction. It is, however, unplanned “and likely: to 
frustrate some distribution policy objectives. 

There are also many other possible social objectives 
related to but separable from income distribution likely to 
be affected by such a fee policy. A jurisdiction “attempting 
to affect the ethnic, geographic or income class mix among 
the entrants to certain callings may find that a system of 
differential fees makes any deSirable readjustments in 
this phenomenon eae the question. These sorts of 
objectives are usually related to very general goals of 
social stability or non-traumatic social change. For similar 
reasons a jurisdiction may favour easy eee tospest— 
secondary educational riygetaaes for its blue-collar workers. 

Exich- Fromm. has pormnted out jthat "2 i. 7 anboredwaand 
angry blue-collar worker on a repetitive job develops traits 
of violence, anger, sadism, slight depression, and indif- 
ference . . . he will sometimes be a bad citizen in the sense 
that he will be easy prey for demagogues who appeal to his 
resentment and his desire for revenge" (from a 1968 report 
by U.S. Department of Labor on a conference on Job Satis- 


faction. )/ Quoted here from,Sheppard, 19712) 25)24an 
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expensive system of post-secondary education for such a 
worker and his offspring that renews his hopes in himself 
and his community can be a very defensible expenditure and 
political stratagem, and one that should not be undermined 
by post-secondary fee policies. 

Discriminatory fees can be a source of social disharmony 
even within vocational groupings. Adiseshiah (1970: 19) 
has pointed out that though engineers as a group are clearly 
redundant in India, there is a shortage of them in chemical 
engineering, fuel technology, and a few other specialties. 
Here a system of discriminatory fees would require "taxing" 
Civil, mechanical, and electrical engineers to reward 
chemical and fuel engineers and a few others. The social 
implications of this may be modest, ae employment oppor- 
tunities would also call for discrimination between two 
"classes" of engineering students, those in universities 
and those in polytechnic institutions. The discrimination 
would favour the more elite, those in universities. The 
Socio-political results of this may or may not be a tolerable 
Sost <toc incur: for a:discriminatorys feespolicy: 

The unfortunate case of India can also be used to high- 
light the possibility that such a fee policy might even be 
competitive with other, manpower policy stratagems. It would 
reward specialization in engineering education at a time when 


students of manpower policy are advocating the avoidance of 
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specialization in view of rapidly changing technologies 
(Adiseshiah: 21). 

The problems of such a feé policy for efficient allocation 
of resources within educational institutions with more than 
one program are quite obvious. They will be more or less 
severe depending upon the degree of dependency of that 
institution upon student fees and upon the differences in 
price-elasticity of demand for places in those separate 
programs. 

Cc. Manpower Projections and Direct Control Mechanisms 

Implementing direct control mechanisms is an alternative 
to relying on market forces, i.e. market forces with or 
without dncieteiae fees. They may be considered as 
necessary if, given current fees, the numbers of students 
who seek admission to various post-secondary programs are 
less than or greater than the numbers calculated as necessary 
on the basis of manpower forecasts. However, different 
problems arise, and direct control mechanisms may be more 
or less effective, depending upon whether the number of 
students seeking admission is too high or too low. 

When the number seeking admission is too large, some 
system is required for rationing places. Admission stan- 
dards are the traditional criterion in educational rationing 
systems, and admission standards are almost universally 


understood to mean some documented evidence of specified 
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academic abilities or certain academic experiences. Fre- 
quently admission standards are formally or informally 
complemented by sex, age, class, influence, race, religion, 
and politics as the criteria of very effective rationing 
systems. With or without such complements, admission 
Standards rationing systems almost certainly work to 
maintain existing inequalities of educational opportunity 
among social classes. To overcome this problem, quotas may 
be instituted for different regional, ethnic, and socio- 
economic groups. A very well-established political authority 
Or an unusually harmonious arrangement among the separate 
groups within a heterogeneous society would, of course, be a 
requirement for the smooth implementation and maintenance of 
such a two-tiered rationing system. Certainly most of the 
social-political problems associated with a differential fee 
system apply to rationing systems based on direct control 
mechanisms. 

When the excess demand is very great, and the proportions 
of would-be students frustrated by extremely high admission 
standards are large, there may be overwhelming political 
pressures in a society to change the rationing system or 
popularize post-secondary education. Even before the dangers 
Of esuch’ polrtical pressures are recognized, the competition 
for entry into universities may become so fierce as to make 


life intolerable for many students and parents. In the very 
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important and critical case of the universities within 
the post-secondary system, the situation will be ede eree ae 
to the degree that excess demand for places in some disci- 
plines is offset by an excess supply in other disciplines. 
A single-minded determination on the part of middle-class 
youths to get to university, if such can still be assumed, 
may be a source of flexibility and stability. If,. indeed, 
for many students the objective is to get to university, 
there may be no great trauma associated with accepting second 
or third choice in courses. There iS some evidence that 
course’.choices: are of secondary importance: (J.-A. Davis,’ 1967). 

Having said that academic standards are the traditional 
criterion of educational rationing systems, it is difficult 
to offer any near competitors. In some situations, present 
employment and work experience are sensible criteria. 
Occasionally the willingness to contract for long periods of 
service in a particular community or region or to a particular 
employer iS a very appropriate criterion. It is hard to 
imagine that these criteria will constitute the basis for an 
acceptable general rationing system for post-secondary educa- 
tion in this province. Almost certainly, any rationing system 
here will have to be based essentially upon some form of 
academic competition. 

In any case, the important thing about direct control 


mechanisms is that they are the means of a rationing system. 
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The important thing about a rationing system is that there 
be some politically acceptable mechanism to implement it. 
What the rationing system will do and how it will be done 
depend on the effect upon political realities of popular 
values regarding education, opportunity, and equity. The 
rationing of something so precious as educational opportunity 
isthe real stuff of politics. It 1s tobe: expected that 
alternative approaches to doing it will be associated with 
the making and breaking of political careers. 

Tnere is, of course, the opposite purpose of direct control 
mechanisms. It is to be expected that in some fields and 
at some times the number of students enrolling is less than 
the number required in conformity with manpower forecasts. 
Such a situation appears to be quite rare in Ontario and 
most other jurisdictions today. But our present view of 
things is coloured by certain current and possibly short- 
lived conditions. In Britain in the late 1960s, the 
Committee on Manpower Resources for Science and Technology 
was making the case that there were not as many students 
electing to study science and technology as there "ought" to 
have been. Gannicott and Blaug have shown that their con- 
clusions were suspect, however, terming them the results of 
a "science lobby in action" (1969: 57-58). The Joint Com- 
mission on Engineering Manpower in the U.S. was also making 


the case for inadequate enrolment demands in engineering as 
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late as 1969. A year later reports of large numbers of 
unemployed engineers began to appear. 

In Canada there has been either more caution or less 
interest in the enrolment implications of manpower 
forecasts. This may be due in part to the fact that there 
have been fewer (‘forecasting studies, and in part due? to 
the fact that immigration is an effective way of dealing 
with qualified-manpower shortages here. The most recent 
Manpower study by the Science Council of Canada (Kelly, 
1971) is of interest for its warning of a surplus of 
highly educated scientific manpower. 

What would be the case for direct control mechanisms, 
however, if there were Tiaeaorosa concern for perceived 
inadequate enrolments in many fields? In societies as 
free as Canada, there does not exist the opposite of 
rationing systems. We do not have means to compel specific 
consumption or investment behavior. It must be recognized, 
therefore, that direct control mechanisms are not the means 
to a complete system for controlling educational investment 
behaviour. Presumably they can augment or replace dif- 
ferential fees and stipends in dealing with excess demand 
by students for places, but they have no promise for 


dealing with the opposite problem. 
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D. Differential Fees, Direct-Control Mechanisms and Formula 

Financing; O6f Ontarlo: Universities 

In this province, universities obtain a substantial portion 
of operating revenues from students fees," but; the -largest 
portion of operating revenues comes from the Department of 
University Affairs through a formula system for different- 
lally weighting enrolled students in the different programs. 
These weights are intended to reflect differences in resource 
requirements among programs. 

Quite incorrectly, it has occasionally been suggested 
that this formula-financing system is the machinery available 
to us for implementing a system of differential fees or 
direct controls to improve the balances between qualified 
Manpower supplies and demands. It is time to emphasize, 
therefore, that formula financing is one thing and policy 
tools for adjustments in enrolment are something else. 

It is true that we might overlook the problems associated 
with efficient resource allocation at the institutional 
level associated with changes in the weights for different 
programs. Whatever the difficulties this causes to those 


responsible for the financial planning of our universities, 


4 ormula fees comprised 18 per cent of basic operating income 


for provincially assisted universities in 1969-70 (Report 
of the Minister of University Affairs, }1969).- 
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it could well be a price worth paying for the fulfilment 
of manpower objectives. Unfortunately, however, the link 
between those weights and enrolment patterns is indirect, 
SO indirect as to preclude use in manpower planning. 

Increasing the weight assigned to programs whose 
graduates will likely face high demand for their service 
will lead to an increase in enrolments in those programs 
only if the universities respond to the new situation by 
deliberately increasing their places in those programs and 
then successfully attracting qualified students to fill them. 
It must not be assumed that this will happen, and it must 
not be assumed that a reduction in certain weights will evoke 
the opposite behaviour on the part of universities. 

A response of universities to weight changes that are 
counter to those that manpower planners might want from 
them ought not to be considered as evidence of perversity in 
the behaviour of university administration and policy-makers. 
For example, it is quite likely to be an intelligent response 
to their perceptions of economies or diseconomies of scale 
facing them under the new situation. 

Finally, it should be emphasized that an increase or 
decrease in weights associated with particular programs ought 
not to be expected to result in fee changes. If university 


administrators are free decision-makers, this response to a 
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change in weights could hardly be more than coincidental. 
In summary, our formula financing system is neither a 
substitute for, nor a painless method of, intervening via 


direct control mechanisms to affect student investment 


decisions. 
Tee Summary 


There are three ways in which manpower projections can be 
used to influence educational policy. Manpower projections 
may be used to provide information about career opportunities 
to students and prospective students. When more direct inter- 
vention in the process of student decision-making is advocated, 
the manpower projections may be used for determining the number 
of places to provide in each type of post-secondary program. 
Thirdly manpower projections may be used as a basis for a 
system of differential fees and scholarships, raising fees in 
programs for which projected manpower requirements are decreas- 
ing and lowering fees in programs for which projected require- 
ments are increaSing. 

Providing better information to students about future 
employment opportunities is likely to improve the working 
of the labour market. However, there is not enough known 
about the process of student decision-making to predict the 
extent to which better information on employment prospects 
will help to ameliorate shortages and surpluses. In addition 
to providing students with better information about employ- 


ment prospects, it is important to project the supplies of 
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as well as the demands for qualified manpower and to 
consider responses of students to dissemination of 
projections. 

There are serious obstacles to using manpower pro- 
jections as the basis for more direct intervention in the 
educational decisions of students. It is noted that there 
is not sufficient knowledge of students' reactions to 
changes in the price of education to embark on a system of 
differential fees. Also, given the complexity of the network 
of financial assistance to post-secondary education, it is 
ditrireult. tO. contro. “the erfective prvces: fon speciric 
courses. Moreover, to implement manpower policy through a 
system of differential fees would entangle a number of 
different policy objectives, particularly efficiency objectives 


and equity objectives. 


CHAPTER VII 


SUMMARY AND POLICY IMPLICATIONS 


Ao ReStatement of thesPurpose tog this Report 


The purpose of this report is to analyze the extent to 
which it is desirable and feasible to base post-secondary 
educational planning in part on projections of manpower 
requirements. In Chapter I a brief explanation for the 
present interest in manpower planning and manpower fore- 
casting in Ontario was offered. Now, however, as we are 
about to discuss some of the implications of our findings 
concerning the relevance of manpower forecasting to educa- 
tional policy, it 1s appropriate to look again at the factors 
which have motivated many people in Ontario to consider 
seriously the advantages of basing educational policy upon 
Manpower forecasts. This time the emphasis will be more 
upon the recent history of educational policy and growth in 
this province. 

71. Concern over the growth of the educational system 

The period of the 1960s saw rapid expansion of the economy 
and of the educational system in Ontario... After comingeour 
of the 1960-61 recession, the Ontario economy grew at a rate 
Of 12 per cent during 1963-69, and per-capita incomesauen 
per cent. Provincial spending on education went from 


9261,000,000 in 1961-62. to $1,335,000 ,000 nm. 1969=707en 
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increase of over 400 per cent. While 28 per cent of the 
provincial budget went to education in 1961-62, the figure 
fox 1969-/0 was. 42 per cent), sand: 71: ‘per* cent: of -thel marqines 
dollar of provincial expenditure.» In addition to the 
increase in scale, the system underwent qualitative changes 
which made it more diverse and complex. Notable among the 
additions to the educational system during the 1960s were 
the system of 20 Colleges of Applied Arts and Technology, 
Many new university campuses, and a large number of new 
graduate programs. 

The underlying motives for this rapid growth of the 
educational system were principally demographic, political, 
and economic. The great increase in the school-age popula- 
tion resulting from the post-war baby boom meant that a 
Substantial expansion of the system was required merely to 
Maintain a constant attainment of education per capita.* 
However, a constant average level of education is not a 
feature of Ontario life. Ontario is a society where it is 
regarded as the norm for a young man to acquire more 


education than-his father.;.In part, this-1is a result-of.2 


lemith and Skolnik (1969: 12) have estimated that about 19 


per cent of the increase in Ontario provincial expenditure 
on elementary schools from 1938 to 1966 may be attributed 
to the increased population in the relevant age group. 
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tendency to raise constantly our standards of what 
constitutes an adequately educated person. Doubtlessly, 

it is also due to the increasing wealth, complexity of 
technology, and portion of our lives devoted to leisure and 
cultivation of the arts. “In “addition, <1.t-15° 4a. consequence 
of the fact that education is perceived as an important 
source of upward mobility. Families of middle and lower 
class who can not expect to better their own positions 
during their working lifetimes can sometimes find solace in 
the opportunities available to their children through publicly 
provided education. These factors create considerable 
political pressure for expansion of educational systems. 

As individuals' appreciations of the large economic returns 
to investment in their own (or their offspring's) education 
grew, so did the temptation to conclude that larger social 
investment in education could benefit the economy. Econo- 
mists were quick to supply the quantitative evidence that 
education contributed more to economic growth than other 
factors and that the social rate of return on education was 
higher than the rate on investment in physical capital. It 
was even argued that most of the productivity gap between the 
United States and Canada was due to a corresponding gap in per- 
capita educational attainment. That the causal relationship 
between these gaps could have been just the opposite was 


considered as a logical but unlikely possibility. 
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On the basis of such evidence and such motives, a 
sustained, incremental expansion of the educational system 
was not to-be expected. By™the end of the 1960s, education 
had become the largest component of the public sector in 
the province, and for the nation as a whole the Economic 
Council of Canada (Seventh Annual Review) had warned that 
education «and.its ‘close competitor, health. care, would 
absorb the entire potential national product before the 
year 2000," 1f& present rates of increase continue «(pe 38)% 

The beginning of the new decade is characterized by a 
recession. The coincidence of the present general recession 
and the end of the boom in education is striking; neverthe- 
less, they are two separate phenomena, and either one could 
have happened without the other. Doubtlessly, the end of 
the boom in education is-in-part a lagged result ot failing 
birth rates, a more immediate result of the behaviour of 
professors and students as perceived by the public, the 
effectiveness of undergraduate and graduate schools and 
teachers' colleges in dealing with the identified bottle- 
necks of a decade ago, and the recession. The end of the 
boom might have come a little bit later and less painfully 
were it not for the recession but, like all speculative 
bubbles, it had to end. 

Had there been no recession marking the end of the decade, 


perceived declining returns to individuals for investing 
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their hopes, energies and perhaps money in post-secondary 
and graduate education might have resulted in as effective 
cooling-out and cooling-off processes in the industry as 
we are now witnessing, but over a longer period of time. That 
individual perception might or might not have been aided by 
well-publicized research findings, for example, research in 
the form of follow-up studies of consecutive cohorts. Conse- 
quently, there might not have been the bitterness now being 
expressed by the long and expensively educated in claims 
that they have been misled, that society or the government 
or the universities or somebody has broken faith with them. 

At this time, many of the assumptions upon which the 
rapid expansion of the education systems was based are being 
questioned. Such questions as these are popular: Although 
post-secondary education may have been the means to upward 
mobility when relatively few people were going to university, 
is this necessarily so when large components of the popula- 
tion go? Have not economists been over-zealous in their 
calculations of the contribution of education to economic 
growth? We will leave it to someone else to deal with the 
first of these questions, and deal only briefly with the 
second. 

In retrospect, it appears that the rapid growth of the 
Ontario educational system during the 1960s made little or 
no direct contribution to the expansion in our modern 


industries. 
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With the exception of certain municipalities in the 
U.S., notably Houston and Atlanta, Ontario was perhaps 
the outstanding example in the world of the 1960s that a 
Jurisdiction need not suffer in the expansion of its 
sophisticated industries for any inadequacies in its 
educational system's capacity to furnish the qualified 
labour they required. Intuitively, however, it was recog- 
nized and conceded almost universally that the industrial 
boom in Ontario was dependent in some important way upon 
a coincidental expansion of the education industry at all 
tevels; -OUtsespeclally at. the =post=Sseconcarye ever. 

Faith in the importance of a large educational sector 
to a healthy Seen has been only slightly eroded the 
last few years. What we know about the connection is still 
dependent more upon intuition than upon empirical demon- 
stration. We are prepared to suggest that generous educa- 
tional opportunities from kindergartens through universities 
are more important to industry because highly educated workers 
cannot be.attracted to or held in a jurisdiction unless 
such opportunities are available to their offspring rather 
than because the institutions providing those opportunities 
actually furnish the skilled manpower those industries require. 

If we are correct in this, it must then be supposed that 


the kinds of lags that educational and manpower planning 
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must cope with are complex indeed. They involve not only 
the relationships between present supplies of qualified 
Manpower and the demand for them some years ago (and to 
come), but also the relationships between the demand for 
qualified manpower now and the supplies of new cohorts of 
qualified manpower for a generation to come. 

It must also be remembered that the expansion of the 
education industry was itself an important component .of 
the general expansion of the economy. It was one of the 
great modern industries requiring large numbers of highly 
trained, highly paid workers. It supplemented the indigenous 
Supply the same way the other industries did. While people 
from outside Ontario filled many of the new openings in 
poateindustry, Ontario: youths. (including the.children. of 
native and imported teachers and professors) prepared them- 
selves to be the teachers and scholars of the future. Their 
appearance upon the labour market is an awkward fact of life 
today, but a highly predictable result of the visibility of 
opportunities in the education industry a few years ago. 

The experiences of the 1960s *produced, among other thimes, 
the current attitude that education, after all, isoan 
industry in many ways like other industries. This attitude 
subsumes concepts of purchase from and investment in the 
education industry, and the supposition that this industry 


can overproduce or underproduce as the others are known 
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to do. If it weren't for the latter-day prevalence of 
thts atticude, writing. in, thas.veim on education atom a 
public commission would be inconceivable. 

This propensity to treat education as an industry accounts 
for the current attempts to measure educational output; to 
construct more Sophisticated. accounts of. financial, resource 
and output flows within the educational system; to develop 
a new cadre of managers for educational institutions and 
sub-systems; to rationalize and co-ordinate the component 
parts of ‘the system; 2 and tozplan ftor,the. optimal, rate on 
expansion of the system. 

2. Concern over “unemployment of educated smanpowex 

There are no Bas data on the numbers of people with 
university degrees who are involuntarily unemployed or 
working fe Jobs..for which their training appears: to be 
irrelevant. Still less is there any way of knowing to what 
extent the unemployment or underemployment of graduates is 
a consequence of the recession and would be alleviated if 
the economy were operating at some "tolerable" approximation 
of full employment. Conversely, we cannot say to what 
degree their problems are the result of a structural dis- 
figuration in the supplies of manpower. Nevertheless, there 
is a widespread impression that unemployment and under- 
employment of graduates exists, and, what is more important, 


young people making career decisions today do not regard a 
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university degree to be a ticket to a well-paying job as 
did even very recent cohorts (except, perhaps, for degrees 
in medicine and a few other degrees leading to trades with 
associations which can enforce a numerus clausus). 

This concern has led some to suggest that too many people 
are being given post-secondary education. Concerning this 
view, the following points should be recorded: 

1) Education is desirable for non-pecuniary reasons, anda 
wealthy society can justify some spending on education as 

a consumer good. And it is to be expected, as the population 
becomes more immune to arguments about the economic benefits 
of education, that those who wish to see more spending on 
education will resort to touting its other values. 

2) Education may make people more adaptable to changing 
technology and changing work environment, and thus it may 

be a valuable asset of a labour force in an ever-changing 
world. The fact that this argument sounds trite need not 
detract from its significance. Of course, it. has alsoubeer 
suggested from some quarters (e.g. employers, cf. Skolnik 
and McMullen, 1970) that highly educated workers may be less, 
rather than more, adaptable than other workers. If this is 
the case, the reasons may as likely lie in the graduates' 
perceptions of labour-market opportunities for past years' 


graduates as in, the curriculum (Lewis, 1968: 80). 
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3) Education is a long-term investment, and decisions 
about educational investment should not be guided only by 
immediate circumstances. Most,secondary-school leavers who 
do not go on to university within a few years of matricula- 
tion will probably never go. Without significant social and 
institutional changes, these youths will be lost to the 
potential pool of highly qualified manpower. 

4) In decisions about public expenditure, there is always 
a problem of over-reaction, to a perceived crisis. Given 
the very rapid growth of the educational system during 
recent years, the present danger from "over-correction" is 
great if there is a lack of caution in cutting expenditures 
or even in’ restricting rates of increase. It would be 
most unfortunate to take action which would turn a possible 
surplus of several categories of highly qualified manpower 
into a general shortage in five years. The problem is all 
the more serious because the decisions will have to be 
taken during a time of economic recession. 

3. Disillusion with benefit-cost analysis in education 
Throughout most of the 1960s, there was an optimistic 
belief that benefit-cost analysis could be of great use in 
rationalizing the educational system. By the end of the 
decade, this optimism had faded, and it was accepted that 

this analytical tool could be useful only in making 


marginal adjustments of the system or in monitoring small 
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programs. One of the main problems in applying benefit- 
cost analysis to educational investment decisions has been 
the inability to measure directly the output of education, 
even in the crudest way (Burkhead, Holland and Fox, 1967; 
Western Interstate Commission for Higher Education, 1970). 
The use of the earnings of graduates as a surrogate for 
output has come under increasing criticism in recent years. 
Even if one assumes that the earnings of graduates reflect 
their value to society, these data tell us the value of 
only the: next graduate. -As discussed in Chapter IV,;Sbenetice 
cost calculations do not give forecasts of the value of 
expanding the post-secondary system, or even of a non- 
marginal increase in the numbers of graduates in certain 
programs. If we want to answer these questions, we are 
led to manpower forecasting. 

There are, no doubt, a number of other factors which have 
led many people to consider the desirability of a manpower- 
based educational policy, e.g. the general tendency toward 
more social and economic planning. However, we feel that 


the factors discussed above have been the most important. 
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There was a Surprising degree of consensus on this view 


among participants at the North American Conference on 
Benefit-Cost Analysis of Manpower Policies (Somers and 
Wood, 1969). 


Bigs hi 


Be. The Desirability of a Manpower-Based Educational Policy 


In Chapter III, we discussed in some detail the reasons 
why a manpower-based educational ‘policy might be desirable. 
Basically, such a policy would be desirable if the present 
system of relying primarily on the unco-ordinated decisions 
of students and employers did not result in the achievement 
of the manpower goals stipulated in Chapter II-B; and there 
were reasons to believe that an educational policy based on 
Manpower forecasts would come closer to the achievement of 
those goals. The goals in question have to do with the 
availability of qualified manpower for realization of social 
and economic targets and smooth adjustment to changes in 
technology, the composition of output, and social priorities. 

Assessing the HecerannaAie? of a manpower-based educational 
policy involved an examination of the workings of the market 
for highly qualified manpower. The objective was to see 
whether the market worked adequately and, if not, whether it 
could be improved sufficiently by minor reforms. Due to a 
lack of data, it was not possible to evaluate empirically the 
performance of the manpower market. We deduced a number of 
conditions which should exist if the market is to perform 
satisfactorily, and these were listed in Chapter III-c. A 
considerable amount of empirical research is necessary to 


determine whether these conditions hold. Research in this 
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area, particularly on the post-secondary students' motiva- 
tion and information processing, would be rewarding. 

With such limited data, the most we could say in Chapter 
III was that the manpower market may often be sluggish, and 
that a number of institutional reforms, e.g. weakening the 
power of certification bodies, could increase the adapta- 
bility of the system. Without being able to measure the 
severity of unemployment, underemployment, and shortages of 
highly qualified manpower, however, it is almost impossible 
to say whether the more pressing needs are institutional 
reforms which will improve the present system or major changes 
in the orientation of educational policy. If these changes 
in orientation involve a reliance upon manpower forecasts, 
then, even in the absence of adequate information about the 
efficiency of the present market approach, it is appropriate 
to consider the reliability of manpower forecasts as a basis 
for educational policy. 

C. The Reliability and Utility of Manpower Forecasts 

The reliability of manpower forecasts was considered in 
Chapter V. Four major problems were emphasized. Foremost is 
the substitution problem. It is impossible to say to what 
extent the observed occupational and educational distributions 
reflect the Ae ream of manpower rather than the tech- 
nologically determined requirements. If substitution between 


different types of qualified manpower is possible, then the 
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notion of manpower requirements becomes fuzzy; and if the 
substitution possibilities are great, the concept of 
requirements becomes meaningless: In such a case, manpower 
projections are not needed and, in fact, they are not even 
helpful. Although the evidence on this question is far 
from conclusive, there is good reason to believe that the 
Substitution possibilities in the economy are substantial, 
and would be much greater in the absence of certification 
barriers. 

Lack of satisfactory occupational data was cited as 
another serious problem. In part this is a consequence of 
inadequate systems of occupational classification, and this 
was Singled out as a vital area for further research, 
particularly through application of the techniques of job 
analysis. Even with the existing classification system, 
there iS a great need for more frequent reporting of 
occupational data. 

Part B of this report consists of two separate studies 
relevant to manpower planning and educational policy making. 
Thestirst (reported in’ Part °B, “Chapter I) is an-exerei seam 
producing a set of qualified manpower requirements projections 
through 1990 for Ontario. The second (reported in Part B, 
Chapter II) is a set of post-secondary educational enrolment 
projections through 1990. It is not modesty on the part of 


the authors that motivates the description of those projections 
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as illustrations of the difficulties associated with 
Manpower forecasts and the relating of those forecasts to 
edacational policy.” Rather it Ys primarily their-tackwo.s 
confidence in the reliability of manpower forecasts under 
conditions of such uncertainty about substitution possibili- 
ties and skepticism regarding the data. 

Those manpower forecasts presented in juxtaposition with 
enrolment projections invite comparisons which one might be 
tempted to label demand-and-supply comparisons. Indeed, the 
making of such comparisons would seem to be the main purpose 
of manpower requirements and enrolment projections. Such 
comparisons are not forthcoming in this study not only 
because of lack of faith in the reliability of manpower 
forecasts, but also because, in most cases, the enrolment 
projections could not be made with any reasonable accuracy 
at a level of disaggregation corresponding to particular 
occupations. Even where disaggregation is not a problem to 
the enrolment projections, occupational requirements defini- 
tion is frequently so vague as to make comparisons more 
misleading than enlightening, e.g., over a third of 
"engineers", according to the 1961 census, do not possess 
a university degree in engineering, and engineering Is by ne 
means the calling with the least specific educational 
requirements. 


The link between occupation and education remains obscure. 
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There is no satisfactory way of specifying the appropriate 
educational background for most occupations, much less 
project them. Moreover, all indications are that sectoral 
productivity and occupational co-efficients are inherently 
unstable and, for practical purposes, unpredictable. Pro- 
jections of manpower requirements, in turn, can never be 
better than the projections of these co-efficients. 

These factors contributing to the unreliability of man- 
power forecasts are the more vexing because they have not been 
quantified. Consequently the utility of manpower forecasts 
depends upon the answers to these questions: (1) to what 
extent do these factors impair the accuracy of the projections? 
(ii) how accurate do projections need to be in order to be 
of use in guiding educational policy? (iii) what can be done 
to improve the accuracy of the projections? Currently there 
are neither the data nor an adequate conceptual framework for 
answering these questions. Since comprehensive occupational 
data are given only in the decennial census, examination of 
projections from 1961 to 1971 awaits publication of the 1971 
census. To answer question (ii) requires a much better 
understanding than we have presently of the working of the 


market for highly qualified manpower and the relationship 


between educational policy-making and the behaviour of students. 
It requires research on the likelihood of the conditions 


specified in Chapter III, and much more knowledge of the 
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substitution possibilities in the economy. As for question 
(111), some parts of the answer are clear: a better occupa- 
tional classification system, better occupational data and 
job analysis, more statistical analysis of time trends in 
sectoral productivity and occupational co-efficients, and 
the development of a more sophisticated.theoretical frame=- 
work within which to view manpower projections. 

It may be unsatisfying to conclude a discussion of man- 
power forecasting with so many open-ended questions. However, 
the state of knowledge of manpower forecasting leaves no 
alternative. To a large extent, this is a reflection of 
the small amount of resources which have been devoted to 
manpower forecasting. It seems likely that there are yet 
considerable returns to further investment in definition, 
classification, data gathering, and analysis of the labour- 
market context of manpower projections. The results of these 
studies may or may not encourage further projection studies. 

For the present, not only are we unable to simultaneously 
exploit manpower and enrolment forecasts for policy improve- 
ment but we are also scarcely able to combine separate 
efforts at either manpower forecasting or enrolment 
forecasting. 

D. The Exploitation of Manpower Forecasts in Educational Policy 

Those persons responsible for post-secondary educational 


policy in Ontario are in an unenviable situation. There is, 
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as we have pointed out in Section A above, considerable 
pressure now for an overhauling of the post-secondary 
system with significant changes in policy orientation 
expected. At the same time, as we have argued in Sections 
B and C, the data and knowledge upon which the development 
of new policy directions must be based is lacking. To be 
Sure, this base of data and knowledge was even poorer when 
the great expansion of the educational system was undertaken. 
Yet few people seemed to mind, because it seemed that the 
province could not overspend on so meritorious a good as 
education, In the present period of less generous funding 
of educational enterprises, however, information to guide 
allocation decisions is highly regarded and in great demand. 

In the absence of the knowledge that enables policy- 
Makers to predict the outcomes of their actions, caution is 
advisable. No matter how serious the problems of post- 
secondary education seem today, they can be made worse by a 
too hasty change in the structure or processes of the system. 
Yet some changes need to be made. What is called for is a 
series of planned incremental changes which would allow 
new information and knowledge and the feed-back from each 
step to be digested before the next step is taken. 

With regard to the implementation of manpower forecasting 
techniques, this means beginning by taking all of the steps 


(noted in Section C) to improve the reliability of manpower 
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forecasting. This can probably be done best by giving 

one agency major responsibility for co-ordinating efforts 
of all related parties, and making continually revised 
annual forecasts of manpower requirements. At some point, 
a decision must be made that the forecasts are of adequate 
reliability to justify dissemination. As argued in Chapter 
V, this dissemination of forecasts is almost certain to do 
more good than harm. The reactions of students and employers 
to these forecasts should be studied, although isolating 
responses to forecasts from other influences on behaviour 
Witte be. difficult. 

The next step would be to use forecasts to spot areas where 
excessive shortage or surplus of highly qualified manpower are 
likely to appear. The label "excessive" will not be easy to 
define, and care should be taken to allow the widest of 
margins for uncertainty, both in the requirements projections 
and in the supply projections. It is a possibility, of 
course, that students may continue following one another like 
sheep into a particular course when it has become obvious 
even with crude forecasts that employers are not hiring people 
with that training. However, a few cases like this do not 
prove that students are not rational and that the market does 
not work. It's what happens most of the time that counts. 

In those cases of perversity and insensitivity, intervention, 


preferably in the form of direct control mechanisms, might be 
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considered, while keeping in mind the non-pecuniary benefits 
of post-secondary education. 

At the same time as these steps are being followed, 
institutional reforms of the educational system and of the 
labour market of the kind discussed in Chapter IV above may 
be considered. As these may reduce the need for manpower 
forecasting, it may seem contradictory to speak of insti- 
tutional reforms and the improvement of manpower forecasting 
Simultaneously. However, it would be wrong to think of 
institutional reform and manpower forecasting as mutually 
exclusive. Whatever institutional reforms are introduced, 
it is unlikely that good manpower forecasts will not be of 
considerable use in managing the post-secondary system. 
Dissemination of manpower forecasts may do as much to improve 
the efficiency of the market for highly qualified manpower 
aS any institutional reform. This is all the more serious 
because many graduates feel that they have been given the 
wrong information when they were making their post-secondary 
education plans. 

Unemployed and underemployed university and college gradu- 
ates, M.A.s and Ph.D.s, are a very vocal and dangerous group 
of dissatisfied citizens. And they are quite correct when 
they claim not to have been given adequate information at 
frequent intervals of their school careers about what market 


conditions they might expect upon graduation. As is so often 
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the case in times of stress, the temptation is to over- 

correct. In the extreme caSe, over-correction would take 

the form of a political commitment to each student that he will 
be employed at some administratively determined salary in the 
work for which he is preparing himself. There is no proba- 
bility of this happening anywhere in Canada. There is, however, 
some probability that post-secondary educational policies will 
be based mainly on high-level manpower projections. This, too, 
would be an over-correction. 

It is a woeful fact that high-level manpower studies and 
their results have been inadequately incorporated into the 
decision-making of students, university officials, and 
provincial policy-makers. It must be kept in mind, however, 
that in economies as free as this one, i.e. with investment, 
production, and pricing decisions as decentralized as they are 
in Canada, manpower studies, manpower projections particularly, 
can only be expected to guide educational policy adjustments. 
They can also, of course, be extremely valuable in connection 
with selected fields of education such as medicine where 
skill-substitution co-efficients can be expected to be more- 
Or-less fixed for considerable periods of time and totalMouseu: 
or service levels politically determined. They cannot logic- 
ally constitute the bases for general educational policies. 

Because research results have a cumulative effect upon 
common-knowledge and public policy, it must be an objective 


of educational planning that high-level manpower studies 
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and projections not be produced in quantities out of 
proportion to their immediate utility. The alternative 

may well be an unintended effect upon policy-making. Just 
as the numerous studies in the early and mid sixties on 
educational investment and rates-of-returns resulted in 
what now seem to have been incorrect policies of very rapid 
expansion, so might a flood of high-level manpower studies 
result in policy over-reaction. A modest number of well- 
conceived manpower studies carefully aimed at selected policy 
decisions may have high pay-offs in terms of adjusting the 
differential expansion (or contraction) rates of faculties, 
departments and institutions, and in identifying bottlenecks 
in our educational arepadersien system, the removal of which 
will offer very high returns on investment. 

A too-enthusiastic undertaking of manpower studies, particu- 
larly if undertaken by researchers in a mood born of recession 
and redundancy, may well result in the influencing of policy 
in the direction of restricting university level sduas cee 
opportunities to the coming waves of massive cohorts 
produced in the high-fertility years before 1961. It may 
take only a period of modest economic expansion to discredit 
such policy very early. It is at least conceivable, however, 
that such policy can result in seriously handicapping a long 
series of already disadvantaged cohorts. They face the inexor- 


able staff competition. for-places in society that is the wer 
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of cohorts larger than those before them and after them. 

To add to this a reduction in the opportunities for university 
education may well create future generation gaps that will 
make what we speak of now by that term seem like year-round 


Father's Day. 


PART B 


PROJECTIONS OF ENROLMENT AND OF HIGHLY QUALIFIED 
MANPOWER REQUIREMENTS FOR ONTARIO TO 1990 
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CHAPTER 1 
PROJECTION OF HIGHLY QUALIFIED MANPOWER REQUIREMENTS 


Maem nc COduchLon 
leer Ob JECti ves 

The objectives of this chapter are threefold: i). to 
present selected data on highly qualified manpower in Ontario; 
ii) to illustrate by detailed example the methodology for 
making projections, pointing, out -along the way the diffi- 
culties posed by inadequate data and lack of knowledge about 
the possibilities for substitution among types of highly 
qualified manpower; iii) to provide projections of highly 
qualified manpower pent stones for Ontario to 1990 under a 
variety of assumptions about the rate of growth of output, 
trends in occupational co-efficients, and other economic 
factors which affect manpower requirements. 

The analysis presented in Section B is based mainly on 
published and unpublished data from the Department of Manpower 
and Immigration 1967 Survey of Highly Qualified Manpower and 
on immigration figures compiled by the Canada Department of 
Manpower and Immigration and the U. S. Department of Justice. 
The methodology used in making the manpower projections is 
described in Section C, where the underlying assumptions are 
Stated and the data adjustments are described. The results 


of the projections are presented in Section D. Projections 


of manpower requirements are presented under a number of 


different assumptions, and some comments will be made about 


the sensitivity of requirements projections. 
2. Definitions 

Two types of definitions are important for this study, the 
definitions of highly qualified manpower and of the industrial 
sectors for which projections are made. 


a. highly qualified manpower: The main purpose of manpower 


forecasting is to insure that there are neither Manpower 


shortages which could impede the functioning of the economy 
nor surpluses of expensively trained manpower. As Such, 
manpower forecasting has been concerned mainly with those 
types of manpower which require relatively long and costly educa 
tion and training. While some projection studies have been 


addressed to the entire spectrum of Occupations (Ahamad, 1970), 


most studies have concentrated on the requirements for occupations 


needing more highly educated and trained manpower. 


Studies which deal with only the more highly educated and 


trained segment of the labour force Characteristically begin 
with a definition of the sector of the labour force for which 
they are making projections, and with a discussion of reasons 
for selecting that segment. Most of these definitions of | 
"highly qualified manpower" or "high level manpower" are quite | 
Similar, and there does not appear to be anything to be gained : 
from a comparison of the various definitions which have been 


coined around the world. | 
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We have adopted the operational definition of highly 
qualified manpower put forward by the Canada Department of 
Manpower and Immigration (Atkinson, et al, 1970: 13-14). 
First they suggest four main groups within the Canadian 
economy which could be identified as highly qualified man- 
power "depending upon the criteria specified." This list of 
EOULS Groups 1S «quoted below -(pp 713-14): 

(1) Those who possess a university degree or its equivalent 
can be said to be "highly qualified" in a formal sense. 
One advantage of this definition is that it is possible 
to locate and describe this type of manpower. According 
to the 1961 Census of Canada, there were 280,000 uni- 
versity graduates in eneesnadicn Labour ;forces1n,3L96 1. 
This is equivalent to 4.3% of the entire labour force. 

(2) The professional and technical occupational group as 
given in the census can also be regarded as highly 
qualified. In 1961, 629,000 people were in the pro- 
fessional and technical group. This corresponds to 
10% of the labour force. While only one-third of those 
included in these occupations were also university 
graduates, a further 15% had undertaken some university 
education. 

(3) There are many high-level occupations outside the pro- 
fessional and technical class which are of equal economic 


and social importance. The largest concentration of this 


(4) 


high-level manpower is in the managerial category. 
Managers who are in small business enterprises (e.g. 
Managers of tobacco shops, corner stores,.etc.) should 
probably be excluded since it is inappropriate to group 
them with managers of large industrial corporations and 
commercial enterprises. Unfortunately, there is no 
body of data which allows one to separate out managers 
by the size of the establishment in which they are 
employed; however, census "class of worker" data can 

be taken as a rough guide to size of establishment. 
Those who are "self-employed" are generally owners of 
small businesses while those who are "employed" might 
be assumed to be managers of larger-scale establish- 
ments. Under this definition, 278,000 out of the 
538,000 "managers" in 1961 might be classed as managers 
of larger-scale enterprises and might also be said to 
form part of the resources of highly qualified manpower. 
This group, together with the professional and technical 
occupations, accounts for about 15% of the labour force. 
The widest possible definition of highly qualified man- 
power would include all those in the labour force who 
have some type of education or training which would 
qualify etteni for a specific occupation. Unfortunately, 
information on those who would fall under this defini-- 


tion iS very poor. An attempt was made by the Dominion 


Bureau of Statistics in 1966 to survey all those who 
had received vocational and technical training in the 
labour force. The survey showed that nearly one-quarter 
(23.6%) of the Canadian labour force had taken at least 
one course of technical and vocational training in addi- 
tion to general education. University degrees were not 
considered to be vocationally oriented although some 
(e.g. dentistry, medicine) clearly are. If they were 
included, the percentage of "qualified manpower" would 
rise to about 30% of the labour force. It is not pos- 
Sible to say, however, on the basis of this survey, how 
many of those who received specific training were 
actually engaged within the occupation for which that 
training was relevant. 

Following this categorization, the authors of that report 
presented a list of occupational classes for which "sound 
information was available." This list could be taken as 
their operational definition of highly qualified manpower. 

It includes occupations from the professional and technical 
category for which a university degree is usually necessary. 
It is presented in Table I-l, and serves as the basis of the 
definition of highly qualified manpower used in this report. 

One exception should be noted. We have omitted "Professors 

and College Principals" from our definition of highly qualified 


manpower. It did not appear reasonable to relate the require- 


TABLE I-l 


Occupational Categories Included in 


Highly Qualified Manpower 


Civil Engineers 
Mechanical Engineers 
Industrial Engineers 
Electrical Engineers 
Mining Engineers 
Chemical Engineers 


Chemists 
Geologists 
Physicists 


Bio. Scientists 
Veterinarians 
Physicians and Surgeons 


Professors and College Principals 
Architects 

Actuaries and Statisticians 
Economists 


Computer Programmers 
Social Welfare Workers 


Source: Atkinson, A. Gs, Barnes, K.¢d0.. 
and Richardson, Ellen, Canada's 


Highly Qualified Manpower Resources, p. 


ments for this group to the growth of the economy, as was 
done for other groups such as engineers. Requirements for 
professors and college principals could have been projected 
only outside of the general sectoral manpower model des- 
cribed in Section C below. Requirements projections for 
this group should be based on projections of enrolment and 
teacher-student ratios. Recently some excellent projection 
models of this type have appeared, notably von zur-Muehlen's 
(1971) for Canada, and De Silva's (Council of Universities 
OfwvOntario, 1971) forn-.Ontario. ,WLEnh ithe savailabrlity “of 
these studies, it was decided to concentrate our efforts on 
the other categories of highly qualified manpower. 

The definition of highly qualified manpower which we are 
uSing ignores occupations for which the typical training is 
in the non-university sector of post-secondary education, 
e.g. in the Colleges of Applied Arts and Technology. This 
gives an unfortunate bias to the definition of highly 
qualified manpower. Nevertheless, the data for other 
occupations was inadequate for making manpower projections. 
The limitations of the data on science and engineering tech- 
nicians and technologists have been discussed in great detail 
by. Skodnik and Bryce. (1971: 49-63). ~The data for, other 
groups in the non-university sector are not even as good as 


for this’ group - 


b. sectors and sub-sectors: For the purposes of the man- 
power projections all the activities of the economy, except 
defense and "industries unspecified", were classified into 
two main sectors, the "goods-producing sector", and the 
"Other sector". The goods-producing sector was sub-divided 
into 37 sub-sectors. A list of these sub-sectors is given in 
Table I-2. The industries included in each sub-sector and 
their corresponding industry code numbers from the Standard 
Industrial Classification Manual used for the 1951 and 1961 
censuses are shown opposite the sub-sector. The "other sector" 
consisted of six sub-sectors, shown also in Table 2 as sub- 
sectors 38 to 43. Utilities, which by definition belong to 
the goods-producing sector, were classified in the “other 
sector" because of the non-comparability between the 1951 


and 1961 data. 


B. Selected Data on Qualified Manpower 
ee Highly qualified manpower in Ontario, 1967 


The source of data for this section is the Department of 
Manpower and Immigration's 1967 Survey of Highly Qualified 
Manpower, aS reported in Atkinson et al (1970) and from 
unpublished material made available by the Department. 

That part of the labour force referred to as “highly qualae 
fied manpower is overwhelmingly male. Females comprise only 
3% of the total. Just under two-thirds of highly qualified 


manpower employed in 1967 were in the 30-49 age group. Not 


TABLE vi=zZ 


Grouping of Industries by Sub-Sectors and Sectors 


Industry 
Sub-Sector (1961 Classification) STC" 2068 SICAIOSe 


Goods-producing Sector 


igs Meat Products Industries 101, 103 200 
a Dairy Products 2 £05 20 Tat 20's; 
20942833 
oN Fruit & Vegetable Canners gS ee a Ll 210m noe 
and Preservers 
a. Grain Mills 12733,8 be 45, 213 72a 
1 fides) 25 2a 
“i Bakery Products Ha Se ed EPS) 2188259 
GC: Soft Drinks 141 220 
7. Distilleries, Breweries, VAS a) 4. See 22 1h cae 
and Wineries doy ey Zon 
8. Other Food Processors Alas aad Gee 20 i ee a 
(and Beverages) £35,139, LOT 22702 2a eee 
oe Tobacco Products a Phos ge Ls 230 
LO. Rubber Industries (161-169) (236-239) 
Lays Leather Industries (172-179) (241-249) 
+ Lasts, 
Trees & Shoe 
Findings 
(89 M. - 
44 F.) 
-243 
-Harness & 
Saddling 


Repair Shops 
(part of 249) 


“standard Industrial Classification Manual, 
Dominion Bureau of Statistics 


TABLE I-2 (Continued) 


sl CelLoG.b “re STCSISe 


Industry 
Sub-Sector (1961 Classification) 

Lae Textile Industries 

13°. Knitting: Mills 

14. Clothing Industries 

1" Wood Industries 

16. Furniture and Fixtures 

Vs Pulp and Paper 

LS. Paper and Allied 
Industries except Pulp 
and Paper 

OP. Printing and Publishing 

20. Iron and Steel Mills, 
Steel & Pipe Mills, and 
Iron Foundries 

7g We Smelting and Refining 

pNP Primary Metal Industries 


(Part) 

Metal Fabricating 
Industries (except Machin- 
ery Transportation Equip- 
ment Industries) 

Machinery Industries 
(except Electrical 
Machinery) 

Electrical Products 


Industries 


(139-229) 
(2 Snes oO) 


(242-249) 
39'S 


(Z254=259) 


(261-268) 


271 
Dee al ae 
274 
(286-289) 
oh pwr ey 
294 
295 
2967 297) 
298 
(301-309) 


311-318 


331-349 


10 


(252269) 
274, 275 


(270-279) 
-274 

~ 2a 
-Dressmaking 
(part: of 273) 


(281-289) 
-286 

Lasts, Trees 
& Shoe 
Findings 


286 

+ Lamps, 
Electric and 
Lamp Shades 


294 


292/220 6r 
299 


(3014309) 


320; 2825 


345 


(314-329) 
(341-349) 
(351-359) 
-~320, -325, 
-~345, -343, 
-346 

-Part of 317 
-Part of 322 
~Part of 352 
“Part of 353 
-Part of 357 


Sub-Sector 


PREY 


24. 


Pooks 


20% 


1s 


25 


er 


30. 


ol, 


32. 


ZR we 


TABLE I-2 (Continued) 


Industry 


(1961 Classification) 


Aircraft and Parts MFG 
Motor Vehicle, Truck Body 
and Trailer and Motor 
Vehicle Parts and Acces- 
sories Manufacturers 
Shipbuilding and Repair 


Miscellaneous Vehicle MFG 


Non-Metallic Mineral 
Products 


Petroleum and Coal 
Products 


Mfg. of Pharmaceutical 
and Medicines 


Paint and Varnish MFG 
All Other Chemical and 
Chemical Product 


Industries 


Miscellaneous MFG 
Industries 


-395 Fur Dressing and Dying 


Agriculture (excludes 
experimental farms) 


326, 
329 


D2 Ss, 


(341-359) 


(365-369) 


374 


SID 


(37 Le37 30 


(376-379) 


(381~399) 


=395 


(00-19), O21 


Aig 


SiGe es One STG seSl 


330 


S845 900 


BG | 


oye 
339 


336, 


(361-369) 


(37323799 


383 


384 


(380-382) , 38 
386,- 283 4300 


(391-399) 
+3007.3534, 
and 343 
+Part of 903 
+Part of 332 
-~Lamp, 
Electric and 
Lamp Shades 


(001-079) 


-077 
+Veterinary 
Services 


Sub-Sector (1961 Classification) 

34. Foresty 

B53 Fishing and Trapping 

36% Mines, Quarries and Oil 
Wells 

37". Construction 
Other Sector 

Rey Transportation, Communica- 
tions and Other Utilities 

39. Trade 

40. Finance, InSurance and 
Real Estate 

4l. Services; Non-Commercial 


TABLE I-2 (Continued) 


Industry 


Si CLO Gk 


(037-039) 


(041-047) 


(052-099) 


(404-421) 


BOA ie 


(602-699) 


POLS] 


(801-828) , 
831 
-807 


EZ 


STE 1958 
(080-089) 
(091-097) 


(100-179) 


(400-439) 


500-549, 
600-609, . 
+914 and Part® 
of 406 

-Parts of 512 
and 608 
-Lighthouse 
Service 
-Hydrographic 
Survey Service 


(701-799) 

+331 and 346 
+Parts of 332, 
353 and 357 
-733 and 739 
-Part of 796 


802-809 


901 ,.-903; 
904, 906 
+Part of 796 
-Veterinary 
Services 
-Dental 
Services 


Ta eee ed oat en ae 
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TABLE I-2 (Continued) 


SCL Do! 


851-899 
+807 


Industry 


Sub-Sector (1961,-Classi fication) Si GeLg su 


909 7 49 22e 

924 )se- A932 
93:9!) 7h aos 
949) 7. 2435 

BH asi bets) 


ADs Services; Commercial 


352) san Gp ou 


43. Public Administration 
(excluding defence) 


S10 Sie Jos, (916-919) 
950. oO +Parts of 
406 and 608 


Farms 
+Lighthouse 
Service 


Survey 
Service 


+Parts of 249, 
20 Lpeo tL pee 


+Experimental 


+Hydrographic 
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surprisingly, this age distribution is\not the same for the 
male and female labour forces. The age distributions for 
males and females show that the proportion of females under 
30 and over 49 exceeds the corresponding proportions for 
Males (Table I-3). 

As far as educational attainment is concerned, 5.5% have 
a pass Bachelor's degree or first professional degree; 19.4% 
have Master's degrees; 8.2% have their doctorate; 4.5% have 
professional certification; and 0.5% are unknown. 

The reliance on immigration for highly qualified manpower 
is shown in Table I-4. About one-quarter of the total has 
come from abroad, mainly from Europe. Nearly half of 
Canada's highly qualified manpower were born in Ontario. 
Table I-5 shows that about 45% of Canada's stock of highly 
qualified manpower is employed in Ontario. This would imply 
that Ontario is a net exporter of highly qualified manpower. 
The figures in Table I-5 cover quite a range. Ontario has 
93% of Canada's nuclear engineers, but only 24% of its 
petroleum engineers. 

Table I-6 shows the distribution of Ontario's highly 
qualified manpower by metropolitan area. Because of the small 
numbers in most metropolitan areas, the table is unreliable 
for percentages; onareen the ordering is probably accurate. 
It is seen that Toronto is the major location of Ontario's 


highly qualified manpower, but Ottawa looms large in a number 


ae eee 


db) 


*poqou esTMieyzO sseTuM 
uoT}OeS STU} UT seTqe} TTe FO soAnoOS 9yz ST STUL “OLE6T ‘Te joe ‘uosuTyIW +e027Nno0S 


5 


"O10 ‘perztqez ‘squepnqs ‘SoATMOSNOY,y 


(abe pezeqsun ¥¢€°0) 
zoemoduew petstTend ATUSTH 
pekotdweun 3» peAoTdug_ seTeW 


(obe pozyeqsun $S°0) 
Zemoduew petstrTend ATUSTH 
peAotdueun x peAoTdugq seTeused 


(abe pezeqzsun ¥%€°0) 
ZomodueW petstTend 
AtubtH pekotTdueun x peAoTduy 


(abe pezyeqsun %7°0) 
Zoemoduepy 
petgytrend ATUubTH »peAoTdwseun 
(abe pozejzstun €°0) 


Zamoduepy 
petgyttend AtubStH peAotduy 


S9 | 79-09] 6S6-SS| 7S-0S| 67-SH] VH-OF| GE-SE PE-OF| 67-SZ PZ-OZ| O@ | 90T0T ANOWe'T petstrtend ATUPTH 
ueyy ueyy 
sIOW ssoT 


(sebequaeored ore soanbTtjZ TTe) 
L961 ut eby Aq eoz0q Anogey petstTend ATYUSTH FO uoTINGTAASTA 


€-1I aAldvL 


16 


TABLE I-4 
Estimate of Highly Qualified Manpower Residing in Canada 


By Birthplace & Sex (numbers are percentages) 


Peet cee een | Males [Females Not Stated|Total 
North America 83%-6 564 719.3 
Canada--Total . 80.5 47.7 16 oan 
Nfld. 4 ayes - 0.4 
Pek. Lt 0.6 1.4 - 0.6 
N.S oe 1s! - 235 
N.B 2k 2:2 1 ye Zak 
Quebec 4.9 8.9 4.3 5 4E 
Ontario 9.4 50 sk 26. 49.4 
Manitoba 4.9 4.0 - 4.9 
Saskatchewan Swat ate! 13.0 5.0 
Alberta 334 2.4 - eae. 
Bec cee. 33.4 - 342 
Mukon &. N.We'l. 0.0 0.0 - 0.0 
Canada Unspecified Oa Oe a Ore 
United States 2.4 Ser SR) 2a 
North America, Other O:-F 0.1 ~ Od 
Caribbean 0.2 rae: - 0.2 
Central America 0.0 0.0 - 0.0 
South America Oe Oned - One 
Europe--Total G25 25.6 S50 16.4 
United Kingdom 8.4 5.4 Seen Sig 
France ee 0.0 0.0 OFd 
Germany (Republic of West) 0.8 0.8 4.3 0.8 
Irish (Republic) Ore Ora - rezk 
Italy OFS 0.0 - 0.4 
Netherlands 0.8 OT = 0.8 
Norway 0. J Ov, 0 = eek 
Poland 1.4 0.9 - 1.4 
Sweden OSE OnE - Osek 
Wis oi ae 5 Mees ies - Eng 
Europe, Other HOE: Sieg! o 2.4 
Oceana--Total O=5 0.3 ~ 0.5 
Australia 0.4 0.2 - 0.4 
Oceana, Other Oe. O23) - ee 
Asia--Total Le] ech 4.3 Leg 
Hong Kong (0 Ps} Oxen = Oi 
India 0.6 Onc 4x3 0.6 
Asia, Other 0.8 0.9 = 0.8 
Africa--Total 0.3 0.4 = 0.3 
Other, Unspecified ie 0.9 oes Be ry, 
Not Stated as 0.3 S260 L 20: 
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TABLE I-5 
Distribution of Ontario's Highly Qualified Manpower by Major 


Field of Employment with Reference to Canada as a Whole 


% of Canadian HQM in tAOTe Local 
pecified Field Employed Ontario 
Major Field of Employment in Ontario | HQM 
Architecture 44.70 3.14 
Engineering-~-Total 44.97 Agar 
Aeronautical 55.46 | 63 
Ceramic Vigpesei)) - 30 
Chemical 45.05 222 
Giapich 39.00 6.75 
Electrical--Total 49.36 9.94 
Electronics 50.03 5.34 
Power 48.60 4.60 
Geological 25.44 | fo 
Industrial NS See 6.54 
Marine 38.89 eeu: 
Materials 45.79 OF 
Mechanical 5.056 4.28 
Metallurgical So irae Le 165 
Mining 43.13 eG 
Nuclear OSs leh «48 
Petroleum 24.20 MR Pog 
Surveying 37.06 - 40 
Textile 70.99 Re | 
Transportation 26/9 : 43 
Engineering N.E.S. 48.59 Pee) 
Physical Science--Total 48.62 14 318 
Chemistry 52.44 1, AX 
ALi = nyaro:...; LuLtho. 34.85 | 2209 
Mathematics 50.67 got) 
Physics S/n 2452 
Physical Science,NES - - 
tecesocrence=—Total 34.59 8.58% 
Agriculture YG heme eye) 2250 
Biology 41.45 ! PAPAS c 
Forestry BUD L.98 
Veterinary 44.28 TeGe 
Life Science, N.E.S. Se.°23 eet 
Social Science--Total 50.08 9.84 
Economics & Statistics 53.16 6.70 
Psychology 56.01 .79 
Sociology Oe le 34 
Social Work 39.60 1.69 
Social Science, N.E.S*. 44.59 Bx}. 


*likely to be unreliable 
according to survey continued on next page 
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TABLE I-5 (Continued) 


of Canadian HQM in Sof Total 
pecified Field Employed Ontario 
Major Field of Employment in Ontario HOM 
Other Fields--Total LOaZ5 
Not Stated 5.98 
Total 100.00 
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of areas, notably life sciences, social sciences, and physical 
sciences. The high proportion of architects in London is 
WOrth note: 

At least one other comment iS appropriate to make here 
regarding the distribution and migration of highly qualified 
manpower in Canada. Whether trained in Canada or abroad, they 
display, collectively, a considerable degree of international 
mobility. Some indication of this is seen in Table I-7, which 
shows the high but apparently declining ratio of professional 
emigration (to the U.S.) to university graduations and pro- 
fessional immigration for 1954-1967. 

Table I-8 gives labour force status by field of study at the 
highest degree. Most of the highly qualified manpower group are 
employees, but there are some notable exceptions--architects, 
veterinarians, and of course physicians (not included in the 
Survey). 

The last trait to be looked at is median earnings by occupa- 
tion and sex. This is shown in Table I-9, which gives also the 
number of responses upon which the results are based. The high- 
est median earnings are in social science for men and engineering 
for women. 

The median earnings for highly qualified females are much less 
(1.é. about $2,000 to $4,000 or between 18 per cent) ande2qgme. 
cent) than the males' median earnings. 

2. Immigration of highly qualified manpower to Ontario 
During the period 1959-1970, Ontario absorbed 862,527 immi- 


grants of whom 437,768 (or 50.75 per cent) intended to join the 


Ped 


TABLE IL-7 
Graduations from Canadian Universities 
Professional Immigration, and Professional 


Emvoration to the: United States, Telee ewes 


Professional 
Total Professional Emigration to 
Graduations Immigration the=U% 62 
med k 
1954 Dee elueges| 8,350 Jone 
Too 14,599 Io o9 4,166 
1956 15,495 9,343 srw 
1954, Ope o 16,040 Cpe se 
£9'5'8 17,846 i753 4,784 
NESTE ye, 19,074 6,947 sya) S) 
1960 219,095 7 436 ashe i) 
1961 PAS Sb 6,696 Sy WwAS) 
1962 : 205.250 seems) Slyate pe pe 
L9G 3S 28,794 9,640 tae 6,344 
1964 SCM ALV NS RI 9.6. Sieg A 
1965 38,162 16,654 6,453 
1966 44,400 2,07 4,926 
1967 50,884 30,253 6,386 


a aE rE REE EI SEER REESE Gent enen tenes 


“This table taken from Atkinson, et al (1970), ps To25 
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labour force and 424,759 (or 49.25%) were classified as 
dependents. The occupational mix of those who intended to 

join the labour force underwent a significant change in this 
period. The proportion of immigrants with "professional and 
technical" intentions went up to 25.2% from 11.2% in 1959. 
Those in the fields of "managerial" and "clerical" increased 
from 1.4% to 3.3% and 10.5% to 16.9%, respectively. Immi- 
grants in the occupational groups of “construction, Manufacture 
ing and mechanical" rose from 23.8% to 31.3%. 

On the other hand, labourers fell from 18.6% to 2.2%. 
Service and recreational workers went down 8% and farmers and 
farm workers decreased from 10.0% to 2.4%. The other occupa- 
tional groups remained relatively constant. 

Among the professional and technical personnel, teachers 
account for 24% of the entire group. Health professionals 
make up 22%. While the science technician proportion 
increased considerably from the early 1960s, the engineer 
proportion remained stable from 1962. Tables, Inl0);)-inwieneno 
I-12 provide more detailed information. 

3. Canadian emigration and estimated emigrants from Ontario 
to the United States 

Canada does not have official records of any kind regard- 
ing the outflow of manpower to the United States. In order 
to obtain an estimate of Canadian emigration to the United 


States, data were collected from the United States Department 
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of Justice, Immigration and Naturalization Service. 

fable I~ -3~shows, theychanges sim the numbers of ““pro- 
fessional and technical" personnel emigrating to the United 
sLates from Canada, and -in the pfoportion they constitute: of 
LOtedimenrg Lat rom =to che-~Us iS cs Thi s7qroup.amounted=to. 36% 
of) the total number of emigrating workers in 1970, -about.50% 
higher than their proportion in 1960. The annual increase 
was gradual, except for the peak in 1967-68. 

Table I-14 contains estimates of the total number of Ontario 
residents emigrating to the United States during 1962-70. 
Roughly speaking, they accounted for 45% of all Canadian 
residents emigrating to the U.S., but were a higher percentage 
during the late 1960s except for 1970. 

It is assumed that the percentages of emigrants in different 
Occupational groups in Ontario are the same as for Canada as 
a whole. The percentages calculated in Table I-15 were applied 
to“Table I-16 tosestimate-the» number and proportion of,/Ontarto 
emigrants engaging in different occupations. 

C. Overview of Methodology for Projecting Manpower Requirements 
ie Ine roduction 

For reasons given in Part A (Chapter V), it was decided to use 
the occupational co-efficient approach where possible in pro- 
jecting manpower requirements. To use this method it is neces- 
sary to have data on output for the industry groupings. In 


the case of the goods-producing sector there are data on output 
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measured in terms of the value added. However, for the 

industries in the other Brae there is no such index of 

output. Consequently, the manpower requirements for the other 
sector were projected using the occupational distribution 
method. 

The steps involved in obtaining the required manpower 
inflows for each year to 1990 are presented in Figure I-l. 
Briefly, the task of obtaining required manpower inflows 
involved the following: 

1) Projection of the gross manpower requirements for the 
goods-producing sector, using the occupational co-efficient 
method; 

2) Projection of the gross manpower requirements for the 
other sector, using the occupational distribution method; 

S22*Summation of the results of (2) and. (2). to obtain-gros- 
Manpower requirements for the whole economy; 

A) sProjection ‘of attrition, and addition of that attrition 
to the projected growth in manpower requirements to obtain 
projections of required manpower inflows. 

An overview of the method used, the underlying assumptions, 
sources of data, and the adjustments made in the data is 


presented below. 


2. + Projection of the gross manpower requirements. forthe 
goods-producing sector 


The occupational co-efficient method for projecting the 


(Ssouszeq SATSNTOxg) 
UOTFeEARZSTUTUPY OTTANd | EF 


TetoASUUIOD ‘SSOTAISS | ZH 


49 


ejep 
snsuao 


Te TOTSuUIOD 


ZO7ZO9S-qns 


,1035eS z2eyR0, apenas : aoe -UON ‘SooTAIaS | TP 
DO7 oo 107 ~Kot due 
qznoqetT [e}0} peters = eC ke a ey Buten NOTLNGINLSIa o3e1Sq TeSy pue 
R *YyO02 8 ese FO 8 © UO z03008 soueinsul ‘ooueuta | OF 
uotzednos0fja0103 AanoqetTf 
‘uotzednos5s0 eh aie Sa Pages SperzL | 6€ 
v Aq 90z03) | *zord Te 703 8 LINSWAOTAWa 


poeqoetes Aq 
SsjZuswertTnbexz 
Zamodueu 
ssoiz6b oanduoj 


AInoqet qoelorg 


SOTIITI 19 
j0elorg C3TT T40 4uz0 UAHLO 


pue uot zeoOTUNUMIOD 
‘uotzejqzodsueiry | gE 


2099S 
butonporzd 
-SpoOo5 OJ 
BOLOF ANOGeT 
TeWO3 ¥ 
"yoo ¥ *jyord 
Te703 ‘uot 
—-ednd5s0 
pezoetes 
Aq s usu 
-o1tTnbe.z 
Zemodueuw 
ssoirb 
eqn duog 


uoT#oONnAASUOD 


Zoz0es-qns Aq 90105 
INO? eTeqOs. 8h. (OSA 
8% *jJord) suotjzedns5o0 
peqoetes Aq squUaTOTsSIFS 
-oO Teuotzednds50 
q00Coad pue o3eUTISy 


STT°M TTO 
8 sotTrATeNnO ‘soutw 


MOLOGS 
SLNIIOLAda-00 Burddezy, 2 burusta 


TVNOILWdNO00 NIoOnNd 
Ai}4s9107 


10}9es-qns 


-Oud 
sin A TNO tzby 


z0390es-qns Aq Q66T Sd0OD 
O03 aZeak yores AOF 


and3no 30elorg 


Hbutanzoejynuey 


suotjzoelorg SHIYLSNAGNI | on | YOLOAS 
ZTomOdueW 


TOF pesn YOLOAS-ans 
SPaqod “eos pouten 


Sjuswertnbsey Aemoduew hutzoelorg ut pesq AboTopoyzewW 


{Prd NCP ha OH Fz 


50 


qZow ATeqeTduos 
ST pueusp 
zeak-07-1e9Kh 
Hbutumsse sd10F 
anoqet [e703 ¥ 
°G902°79> 77 O10 
‘uotzednds50 

poe zosTes 

Aq SMOTFUT 
Zoemodueu 
qq iInoau 


jouw 3OU 

ST puewop Hut 
-uMSSe 3sdAOF 
anogqeT Te7OF ¥ 
"yoo ¥ *jyoad 


‘uotjzedns90 
pezoetTes 
Aq SMOT SUT 
Zemodueuw 


atcrsmmelescrs! 


potzed uot zoel 
-o1d 9oyuq Ao;F 
BOLTOF ANOGeT 3yy 
Bbutzeqjue yoo Rs 
3U} AOF soOAOJ 
AnoqeTt Te AOR VY 
"yoo 8% *yourd 


‘uotjzednsa0 
peqoetes Aq 
uoT} T1332 
Tenuue 
eanduoa 


Bd105 


aqnoqetT [Te }OW ¥ 
"yoo? ¥% *yord 
‘uotzedns50 

‘ pewoetTes ‘066T 
O37 zesK yors 

uT Y~OOIS T9I6T 


JO SHOATAYNS 


a 


yoo 3S 
T96T OF 
SOTOF ANOGeT 
Te70F7 ¥ 

"yoo 8% *yoad 
‘uot3zednds50 
pezoetes Ag 
uoOT} 113430 
Tenuue 
o4nduos 


(penutjzuoDj) [T-I wayndId 


SOIOJ ANOQGeT 


‘uotzedns50 
peyzoetes Aq 
sodAOF ANOGe'yT 


NI MOOLS 


—_ Rs a 


S1I0}99S 
TTe AOF 
qZusowertnber 
TemMOduLu 
SSOIb 
oanduop 


el 


manpower requirements can be described by the following 


relationship 


where 


G is the (m x 1) vector of gross manpower requirements 


by occupation din year t 


C is the (m x n) order matrix of occupational co- 
efficients by industry. Each element represents 
the number of persons in a given occupation in a 
particular sub-sector per million dollars of output 


mm constant dollars in year t 


X is the (n x 1) vector representing output by sub- 
sector in year t. 

In order to project manpower requirements by this method, it 
is necessary to project the output by sub-sector, and the 
occupational co-efficients for each occupation in each sub- 
sector. The methods used for projecting these components are 
described below. | 
a. projection of output for the manufacturing sector: The 
basic data for each of the 32 manufacturing sub-sectors was 
the Census of Manufactures. The data consisted of a time 
series for 1957 to 1967 of the value-added in manufacturing 


activity.+ The output data for each sub-sector was converted 


lihere was also a time series of value-added in total activity 
Por L961 to 1967. 


a 


into annual growth rates and several different regressions 
were tried in order to obtain an adequate equation for 


predicting the growth rates. Letting a: refer to the growth 


rate in year t for sub-sector i, the regressions tried were 


of the following forms: 


i) a; eet = Oy 2 ease? 

iL) oe rar eva bagaas + Bhar 
ia) oF gt ean begey: + artis + deg ea 
ive fay ‘= Byg yt aang uae digs 


It was found that for short-range projections these 
regressions gave good predictions for some but not for all 
Sub-sectors. For longer-range projections, better results 
were obtained with equation (v) which assumes a constant 


growth rate: 


v) log oF mp a bh b t, or equivalently 
: ye 
v1) et car b 


where o; is the actual value-added in manufacturing activity 
in year t for sub-sector i. The more complicated formulae 
introduce the year-by-year variations that are necessary for 
short-term Se ne However, these variations are not 
helpful in making long-term projections. 

A problem arises with projecting independently the growth 


rate for each sub-sector. The weighted sum of predicted sub- 


is: 


sector growth rates may not be consistent with the best 
predictor of the overall growth rate. It was decided that 
the overall growth rate would, in general, be closer to its 
predicted value in any given year than most of the specific 
growth rates for each of the sub-sectors. It was assumed 
that the predictions for the sum of all sub-sectors would 

be more accurate. than the sum of the predictions for 
individual sub-sectors. Separate projections were made for 
the overall growth rate, and the growth rates for each of the 
sub-sectors were modified to conform to the predicted overall 
growth rate.* 

The best constant predictor for the overall growth rate, 
based on 1957-67 data for the value-added in manufacturing 
activity, was 5.45% with a variance of 2.21%. Three pro- 
jections were made, assuming that the overall growth rates 
were between one and a half standard deviations above 
and below 5.45%. However, after examining the results of 
these projections and noting that the real growth rate in 


manufacturing has declined considerably since 1967, it was 


2 The procedures for systematically modifying projections for 


individual sub-sectors to conform to the projections for the 
Overall growth rate are somewhat complicated statistically, 
and they were not thought to be of interest to the general 
reader. Further information can be obtained by contacting 
the authors. 
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decided to assume that the overall growth rates would be 

53.5, 4.0, ,and 4.5. for the slow, medium, and. high projections. 
Although this might seem arbitrary, it was felt that these 
projections would be more realistic than any which did not take 
account of the slowdown of the economy in recent years. In 
addition, several of the projections for specific sub-sectors 
derived from the standard projection equation were thought to 
be unrealistic. These were modified on the basis of qualita- 
tive information about trends in these sub-sectors.” 

The results of the projections of constant dollar output 
by sub-sector are given in Table Taye There are three sets 
of projections for each sub-sector, estimates 1, 2 and 3, 
corresponding to the three different overall growth rates 
assumed for the manufacturing sector,. 3.5%, 4.0% and 4754 
respectively. The data for’1961 through 1967 are actual 
figures in 1961 dollars. 


ie projection of output for the rest of the goods-producing 


sector: The agricultural sector's output was projected 


3More details about specific adjustments can be obtained from 


the authors. 


"Tables I-17, Inl8,, 1-19, I-20, I-21, and 1-23 conta ene 
results of intermediate projections upon which the actual 
manpower requirements projections are based. They consist of 
91 pages of figures and have been omitted from this version 
of the report. . They are available in the library of ine 
Ontario Institute for Studies in Education and are on file 
in the archives of the Commission on Post-secondary Education 
rneOntario.. 
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separately from that of the manufacturing sector. The basic 
data is taken from the DBS Survey of Production and consisted 
of the census value-added figures for 1957 to 1967. Because 
of a change in definition (Survey.of Production, 1968: 9) 

in the agricultural sector, there were two time series. The 
1957-61 time series was based on the old definition, and the 
1961-67 time series used the new definition. To splice the 
two series together, each figure for the 1957-60 time series 
was multiplied by the ratio of the 1961 figure using the new 
detanutlon togthe 2.961" figure using thevold definition, «rue 
data were then converted into constant 1961 dollars. The 
basic data for the forestry, fishing and trapping, mining, 
and construction sectors consisted of census value-added 
figures for 1957-67 which were transformed into constant (1961) 
dolvars... [he results -of the projections: of output for these 
Sub-sectors are given in Table I-18 (see footnote 4). 

Before leaving the output projections, a few warnings 
should be given. Projecting aggregate or sectoral output over 
such a large time span is hazardous. No nation can expect 
Many years to pass during which its industrial development 
will continue free of such disruptive occurrences as recession 
and war; if not its own, then somebody else's. Much less can 
a jurisdiction like Ontario, with so much of its economic 
fortunes determined outside its borders and beyond the 


influence of its own and Canada's policy-makers, expect many 


Se ee 


; os 
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years to pass without some disruptive occurrence upsetting 
smooth trends in its industrial development. 

The 1957-67 trends have been scaled down to take account 
of the much slower growth of the Canadian economy during the 
last few years. In addition to the effect of recessions, 
the ecological constraints which are the subject of increasing 
concern may begin to have a greater impact by 1990. There is 
some concern that the growth rates of the first two post 
war decades may not be sustainable indefinitely. The signs 
of serious resource depletion may show up during the 1970-90 
period, and these may lead to policies of intentional modera- 
tion of the rate of economic growth. Such a major change 
in economic policy was not taken into consideration in the 
output projections in this study. 

c. estimation and projection of occupational co-efficients: 
The occupational co-efficient for occupation i in sub-sector 19 
indicates the "number of persons required in that occupation 

to produce a unit of output in the j-th sector." In generar 
the occupational co-efficients depict the state of the tech- 
nology in the production sector. 

In order to analyze the trends in the occupational co- 
efficients over time, one musc have commensurate data for 
each industry on output and on employment by occupation. For 
Ontario, the only source of data on occupation by industry 


is the decennial census. Because of changes in classifica- 


a 


tion it was possible to estimate occupational co-efficients 

DyVeandustry Lor only -495l-and 1961. . The estimation: o1- tne 

occupational co-efficients for 1951 and 1961 involved the 

following steps: 

(1) collection of data on labour force” by industry and 
Occupation. £LObe Jon and 196): | 

(2) reclassification of 1951 industry-occupation data on the 
basis of the 1961 classification system; 

(3) grouping the reclassified data into the sub-sectors 
defined in Table I-2; 

(aja collection. of data on output by industry’ torslosL 
sialete veel oak 

(5) =" groupings.the-output data by sub-sector; 

(6) conversion of output into constant dollars (1961=100); 

(7) dividing occupational inputs (3) by corresponding outputs 
(6) for each sub-sector to obtain occupational co- 
efficients. 

The change in the census definitions between 1951 and 1961 
caused some problems. In the case of industries, even at the 
lowest level of disaggregation, many individual industries 
were non-comparable between the two years. However, compara- 


bility could be attained by relating a group of industries 


*Ideally, one should use data on employment rather than 


labour force for calculating occupational co-efficients. 
However, the census provides information only on labour 
force. The resulting projections are in terms of labour 
force requirements, and are not adjusted for unemployment. 
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from the 1951 census to a group from the 1961 census. In 

some cases, the group included only part of a three-digit 
industry. Adjustments involving the inclusion or exclusion 

of a part of a three-digit industry were ignored because of 
the lack of information on the occupational distribution for 
the part of the industry involved. However, generally the 
magnitude of such an adjustment would have been small, and 

it is unlikely that much bias was introduced by this procedure. 

For occupations, the problems of comparability were more 
Serious than for industries. Some occupations were listed in 
one census year but not in another, e.g. physicists and 
geologists which appeared only in 1961. Other occupations 
appeared with the same title in both 1951 and 1961, but the 
definitions differed considerably between the two years, ‘e.0. 
social welfare workers. Such occupations were not comparable 
between censuses, and no adjustments could have established 
comparability. For these occupations, the 1951 occupational 
co-efficient was calculated on the basis of the 1951 occupa- 
tional definition, and the 1961 co-efficient on the basis of 
the 1961 definition. 

In making projections of the occupational co-efficients, a 
different method was used for occupations which were com- 
parable between census years than for the non-comparable 
occupations. For non-comparable occupations, the occupational 


co-efficient was assumed to be constant over time and equal 


ait) 


to the 1961 co-efficient. This assumption was made out of 
ignorance about long-term trends in occupational co-efficients. 

This assumption is made often in cases where historical 
data on occupational co-efficients are lacking. However, 
Blaug has pointed out that the assumption can be quite unreli- 
able. In Britain, the Zuckerman Committee in 1956 made a ten- 
year projection of scientists and engineers assuming fixed 
occupational co-efficients. The actual occupational co- | 
efficients rose sharply over the next three years, making it 
appear that the manpower projections would be underestimates® 
(Blaug, 1970: 148). Yet little is known in general about 
historical trends in occupational co-efficients. Of the nine 
occupations in Ontario which are comparable between 1951 and 
1961, the co-efficients for males in manufacturing went up in 
three, down in three, and were constant in three. 

For the comparable occupations, simple non-linear projec- 
tion equations were developed. The object of these equations 
was to dampen the rate of increase or of decrease in the 
value of the occupational co-efficients. The projection 


equations are given in terms of the following notation: 


®much of the increase in the observed occupational co- 


efficients was probably due to supply effects. 
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F--represents the (m x n) matrix of occupational co- 
efficients by sub-sector in 1951, assuming there 


are m occupations and n sub-sectors 

e-=represents the (m x n) matrix of occupational co- 
efficients for comparable occupations in 1961 

P-=represents the (m x n) matrix of projected occupational 


co-efficients for comparable occupations in 1971. 


LEet f. yy lio g Ws | Pi; 


“oat be typical elements of the matrices 
J 1) 


Bj. 5. and P, respectively. Then if f. > Siar define Y;= as: 


Y; = = "i 
5 2or 
1) 
In these cases, the projection of the occupational co-efficient 
for the i-th occupation and j-th sector was made according to 


the equation 


Ss er 
digg OF, 5 
1) 1)j 
f.. 
define rhe ee J 
25) eae 
ij 


In this case the projection was made by the equation 
Xi 3 fi Si. 
pet eos tl) J J J 

Z 2 


The graphic implications of the above projection equations 


are shown in Figure I-2. The figure consists of a family 


ee) ae ian iia = a iia dha 


BIGURE 2 
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Illustration of the Method for Projecting Occupational 


Co-efficient when the 1961 Co-efficient is Less Than 
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of trend lines. The first segment of a trend line shows 

the decrease in an occupational co-efficient between Abe ysl 

and 1961. The second segment indicates the decrease pro- 
jected between 1961 and 1971. It was assumed further that 
the co-efficients would remain constant after LO Plo any 
analogous family of trend lines could be drawn for cases when 
the 1961 co-efficient exceeds the 1951 CO-eriicvenig, 

Table resnksea shows the results of the projections of 
occupational co-efficients for the comparable occupations by 
sex and sub-sector in the goods-producing sector. The gross 
Manpower requirements for the goods-producing sector were then 
obtained by multiplying projected output by the projected 
occupational co-efficient for each sub-sector and summing 
Over all sub-sectors. Further explanation of the results will 
be given after a brief discussion of the projection of gross 


Manpower requirements for the other sector. 


3. Projection of the gross manpower requirements for the other 
sector using the occupational distribution method 


The projection of Manpower requirements for the other sector 
consisted of the following steps: 
(1) projection of the labour force by sub-sector; 


(2) projection of the professional and technical group as a 


Gone footnote 4. 
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proportion of the total labour force of each sub-sector; 

(3) projection of the size of the professional ana technica 
component of the labour force by sub-sector; obtained 
ehroughymultiplication of (1)° by (2); 

(4) projection of the percentage distribution of the 
professional and technical group by occupation class 
for each sub-sector; 

(5) projection of the size of each occupation class in 
highly qualified manpower by sub-sector, obtained by 
multiplying 1(4)ssby 403). 

There were two alternatives for projecting the total labour 
force by sub-sector. First, one could use annual data on 
employment by du seey from the DBS Estimates of Employees by 
Province and Industry (Cat. No. 72-508). The relative growth 
in these series for each industry could be projected directly 
and a series of indices constructed for employment in the 
projection period relative to employment in 1961 (letting 
employment in 1961 = 100). These indices could then be 
applied to the figures on labour force by industry from the 
1961 census to obtain projections of the labour force by 
industry. 

Alternatively one could project the percentage distribution 
of the labour force by industry from the Employment Survey 
data; project the total labour force from population and labour 


force survey data; and apply the projected percentage distri- 
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bution by industry to the projected total labour force. 
Both methods were tried. However, the first method was 
found to be preferable for two reasons. First, the Employ- 
ment Survey is generally a more reliable source of data for 
individual sectors than it is for the aggregate of all economic 
activity. Some sectors have not been covered by the employment 
Survey--notably defense and public services. The second 
method would be sensitive to errors and fluctuations in the 
sectors which one was not interested in projecting as well as 
those in which one was interested. Next, the second method 
unlike the first would introduce errors from the Labour Force 
Survey into the projection. Taking these factors in account, 
we have presented results only on the basis of the first 
method. ° 
Data on the professional and technical group as a propor- 
tion of the labour force by sub-sector are available only 
from the decennial census, and the percentages could be cal- 
culated for only 1951 and 1961. The trends were projected by 
linear extrapolation. The results are shown in Table too 


which gives the actual percentages for 1951 and 1961 and the 


projections for selected years for each of the sub-sectors. 


Spor the sake of brevity, the projections of labour: forcespy 


Sub-sector have not been included in this report. These data 
may be obtained from the authors. 


Nevers footnote 4. 
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Projections of the professional and technical group by 
Sub-sector were obtained from the projections of total labour 
force and projections of the professional and technical group 
aS a proportion of the labour force. Next to be projected 
were the numbers in each of selected occupational classes as 
a proportion of the professional and technical group by sub- 
sector. These projections were made by assuming the propor- 
tions to be constant at the 1961 values. From projections of 
these proportions and projections of the total for professional 
and technical by sub-sector, projections for specific occupa- 
tional classes were made. 

The projections of gross manpower requirements for the’ 
whole economy, excluding defense and “industries, unspecified", 


x The underlying assumptions for 


are presented in Table I-21. 
each set of projections are presented as Figure I-3. There 
are twelve sets of projections. These correspond to three 
different assumptions about the rate of growth of output in 
manufacturing, two different assumptions about trends abc) 
occupational co-efficients in the goods-producing sector, and 
two different assumptions about the relationship between the 
sub-sector projections and the aggregate projections for 
manufacturing. In one case trend projections of occupational 


co-efficients were made for comparable occupations, and in the 


other case these co-efficients were assumed constant at the 1961 


1066 footnote 4. 
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level. Under one set of assumptions, projections for the 
manufacturing sector were made from aggregate data; under 
the other set, projections were obtained by summing the 
projections for the individual sub-sectors. 

D. Projection of Required Manpower Inflows 

The required manpower inflow during any year t is defined 
as the gross manpower requirement for year t less the manpower 
stock at the beginning of year t-l plus attrition of the 
Manpower stock during year t-l. 

In most studies only attrition of the manpower stock that 
exists at the beginning of the projection period is con- 
sidered, and not attrition of those who enter the labour 
force during the projection period (elug’. Ahamadi;* 1970)... .FOr 
a short projection period, this omission is not serious. 

There will be relatively few new entrants to the labour force, 
ancitthey. will be young, -say under: 30, sby *the end sof «the pres 
jection period. For a long projection period, attritron.or 
new entrants should not be ignored. In order to calculate 
attrition of those who enter the labour force in each occupa- 
tion during the projection period, one must make some assump~ 
tion about the numbers who will enter. The most optimistic 
assumption is that the number of new entrants during -vearet 
is exactly the number which will make the supply in year t 
equal to the gross manpower requirements for year t. That is, 


the number of new entrants in year t is assumed equal to the 
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gross manpower requirement for year t less the stock at the 
end of year t-l. One could assume alternatively that the 
gross requirements for any year were not fulfilled or were 
more than fulfilled. 

Rather than pursue all of the possible assumptions, two 
sets of estimates of attrition were derived. The first set 
was based on the extreme assumption that the actual number 
of new entrants during any intermediate year of the projection 
period is zero. “In this case, thevonly eaetrition during the 
projection period is on the 1961 labour stock. The required 
inflow for any year t is then the gross manpower requirements 
for year t less the number from the 1961 stock who survive to 
year Heo The calculations of the projected required manpower 
inflows made under this assumption are those designated 
"Year to Year Requirements Met: Zero" in Table I-22. 

The other set of estimates of attrition was made under the 
optimistic assumption that the actual number of new entrants 
during any year t is that which will make the supply equal to 
gross manpower requirements in year t, i.e. the actual inflow 
during year t is assumed equal to the gross manpower require- 
ments for year t less the stock at the end of year t-l. In 
estimating the stock at the end of year t-l, attrition is 


calculated for those who are assumed to have entered the labour — 


Ron a wl oe 


1lihe number of survivors of the 1961 stock in each occupation 


are shown in Table I-23, omitted from this version of the 
report (see footnote 4 above). 
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force between 1961 and year t-1 as well as for the 1961 base 
year. stock. ?? It was assumed that new entrants were in the 
20-24 age group when they entered the labour force. The esti- 
mates of the required manpower inflows made under this assump- 
tion are designated in Table I-22 as "Year to Year Requirements 
Met: “L000 per cent." 

In both sets, attrition was computed using the "Provincial 
and Regional Life Table, 1960-61" (DBS Cat. No. 84-5175 1964). 
The method used by Meltz and Penz (1968) was followed. The 
limitations of this method have been discussed in Part A, 
Chapter V. Several important assumptions should be noted: 

(1) Due to non-existence of data on death and retirement by 
Occupation it is assumed that attrition due to death and 
retirement is related only to the age-sex structure of 
each, occupation. 

(2) Net movement between occupations is assumed to be zero. 

(3) Because data is lacking, neither emigration nor inter- 


en ; ae 13 
provincial migration. are included in attrition. 


ror example, for mechanical and industrial engineers the 


attrition during 1961-90 of those who enter the labour force 
over this period is about 9.37 per cent of the attrition 
of the 1961 stock over the same period. 


one could introduce a projection of net immigration by 

occupation. Since net immigration to Ontario has generally 
been positive for most high level occupations, this adjust- 
ment would probably reduce the required inflow projections. 
On the other hand, one could use unadjusted projections of 
required inflows to spot the occupations where immigration 
constituted a serious threat to Canadian job seekers. This 
model would allow a closer integration of immigration policy 
with manpower policy than presently exists in Canada. 
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1. Sensitivity of projections 


In terms of the sensitivity of the required manpower 
inflows with respect to the changing values of the component 
parts of the manpower projections model, the following con- 
clusions can be drawn: 

a. level of aggregation: manufacturing considered as one 
industry vs. manufacturing divided into subsectors: The 
variation in the required manpower inflows for the total 
labour force between the two levels of aggregation is about 
0.2% of the projection. The projection based on manufactur- 
ing considered as one industry is the higher of the two. For 
projections of specific occupations, the pattern is not con- 
sistent. In some cases, civil engineers, chemical engineers 
and chemists, the projected required manpower inflows are 
higher when manufacturing is considered as one industry. 7 in 
other cases, mechanical plus industrial engineers and electrical 
engineers, the projected required manpower inflows are lower 
when manufacturing is considered as one industry. In still 
other cases, the projected required manpower inflows are 
nearly the same, e.g. architects, veterinarians, social 
welfare workers. 

b. output projections: Three projections of output were 
made for the manufacturing sector. The overall growth rates 
were projected to be 3.5%, 4.0% and 4.5%. In terms of the 


required manpower inflows, each 1/2% increase in annual 


~ are 
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growth of output was associated with an increase of roughly 
250,000 persons (about 10%) in the labour force projection 
LOG ALI 90. 

2. Comparison with Ahamad and Watson-Butorac projections 
There have been two recent studies giving manpower pro- 
jections for Ontario, those of Watson and Butorac (1968) and 
of Ahamad (1970). Each of these studies employed a somewhat 

different methodology and used different definitions from 
those reported here. Because of these differences, straight- 
forward comparison of these studies can be misleading.?1* 
Nevertheless, a cautious comparison of projections among 
different studies may be interesting. Such a comparison for 
the Year 1975 is presented for selected occupational groups 
in Table I-24. The assumptions underlying the selected 
figures in the comparison are shown in the table. It should 
be noted that the required inflow projections compared are 
those calculated as the differences between the gross man- 
power requirements in 1975 and the number of members of the 
1961 stock istill in “the labour force in 1975. Thishcorres= 


ponds to the first of the two assumptions about attrition 


an somewhat detailed discussion of the difficulties of 
making comparisons among these and other projection 
studies is given in Skolnik and McMullen (1970: coy 2 
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discussed above, and designated in Table I-22 as "Year to 
Year Requirements Met: Zero." This assumption was 
selected because it would provide for a more meaningful 
comparison than would the other assumption: Ahamad did noe 
calculate attrition of those persons entering the labour 
force during the projected period. Watson and Butorac did 
not estimate attrition at all in their Volume I. Estimates 
of attrition of the 1961 stock used in this study have been 
applied to the projection of gross manpower requirements of 
Watson and Butorac in order to obtain the required man- 
power inflows which appear in the last column of Table I-24. 
As shown in the table, Ahamad's projected required man- 
power inflows in the period 1961-75 for mechanical and 
industrial engineers plus cnemical engineers fall between 
our lowest and highest estimates. The projected required 
Manpower inflows for electrical engineers are higher than 
Ahamad's. The Watson-Butorac projections are much lower 
than both Ahamad's and our projections. In the case of 
actuaries and statisticians, our projections are much 
lower than either the Ahamad or Watson-Butorac figures. 
Our estimate for total professional and technical occupa- 
tions lies between the Watson-Butorac and Ahamad pro- 
jection. Our projected required manpower inflows forthe 
total labour force is higher than either Watson-Butorac 


or Ahamad. This difference is mainly due to the assumptions 


} 4 


about changes in productivity. Pin eeu eects the occupa- 


tional co-efficients we assumed a slowing down of the rate 


linear trend of the 1951-61 period. 


CHAPTER I1 


PROJECTION OF POST-SECONDARY ENROLMENT 


Avs Objectives and Coverage 
ipeeobjectives 


The objectives of this section are to: 

i) analyze historical data on enrolment in post-secondary 
education in Ontario, with emphasis upon flows of students 
through the system and flows from secondary school to the 
post-secondary level; ii) discuss briefly the choice of 
methodology for making enrolment projections; iii) project 
enrolment for the principal parts of the post-secondary system 
£0419:9.0). 

The methodology used in making projections will be dis- 
cussed in Section B below. In that section, we will describe 
the general features of projection models, but we will not go 
into extensive details on the plethora of variants of the 
basic approaches. Historical data on enrolments will be 
analyzed in Section C. In Section D, we will discuss the 
methodology which we have adopted for making enrolment pro- 
jections and present the results of our projections. Alterna- 
tive projections will be presented. These alternatives reflect 
different data sources and different methods of projecting 
trends. The main differences arise from the choice of a data 
base. The data from the Ontario Department of University 


Affairs (hereafter "University Affairs") cover only provincially 


assisted universities and are based on different definitions 
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than are the DBS data on university enrolment for Ontario. 
This point is important and will be repeated several times 
throughout the chapter. Conclusions to be drawn from the 
projections will be discussed in Section E. 
2. Coverage 

The post-secondary educational system in Ontario is diverse. 
It includes universities, teachers' colleges, schools of nursing, 
Ryerson Polytechnical Institute, registered private schools, 
colleges of agricultural technology, the Ontario College of 
Art, . and the Colleges of Applied Arts and Technology. 

Our primary concern is with the universities, which com- 
prised about 54 per cent of the total post-secondary enrol- 
ment in 1968-69. We have projected enrolment also for the 
Colleges of Applied Arts and Technology, comprising 14 per 
cent of post-secondary enrolment in 1968-69. In the case of 
teacher training institutions, which accounted for 6 per cent of 
post-secondary enrolment in 1968-69, future demand for graduates 
(but not enrolments) has been projected. Thus, we have covered 
about three-quarters of the post-secondary educational sector. 
The remaining institutions are mainly schools of nursing, 
registered private schools, or special institutions, such 
as Ryerson and the agricultural colleges. The data for 
registered private schools and schools of nursing simply were 
not adequate for analysis or projection. The structure of nurs—— 
ing education is complex and would require a special study just 


to assemble a good annual series of enrolment by type of program. 
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A “back of an envelope" projection of nursing enrolment would 
not have been consistent with the detailed analysis undertaken 
| of the other sub-sectors for which we have made projections. 
Projections of enrolment for a aes institution should take 
into account the unique peculiarities and plans of the 

| institution. In the case of Ryerson, the recent attainment 

of degree granting status may so change the nature of enrol- 
ment demand that extrapolation of past trends will be mis- 


leading. Moreover, projections for any single institution are 


very sensitive to even minor changes in its nature or its 


environment. Such projections are better left to special 


a 


studies which look at that institution as a particular 


phenomenon. 


Bo) J A-survey of Methods and Recent Studies 
1. Methods 


Starting from the fundamental assumption that there will be 
no radical redevelopments of the structure of the educational 
system and educational policy or of institutional behaviour, 
there are two basic components to the task of projecting 
enrolments: 

(1) analyzing historical data, and 

(2) producing extrapolations of perceived trends in those 

data. 

In: Canada, aS in most nations, there exist only unidimensional 


(stock) data on the historical phenomenon that is enrolments. 
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Stock data pertains to the position (location and/or status) 
of a group of students ‘at tie point in time. It provides me 
information on the position of that group (i.e. its members) 
at earlier points in time. As a consequence of the limitation 
imposed by reliance upon stock data, nearly all existing post- 
secondary enrolment projection studies have resorted to one 

of two basic approaches. 

In the first, the participation rate method, stock data on 
enrolments are related to population in an age group (usually 
18=-21.or 18-24). In the second, the stock data. are dis- 
aggregated into years of program (e.g., first year university, 
second year, etc.). Flows through the system are estimated 
by comparing the stock of second year (third, etc.)-studenca 
in year t to the stock of first year (second, etc.) in year taae 
The perceived trends in historical data are then extrapolated. 
By drawing an extension of a visible "line" in thevdata eee 
by fitting a linear or higher order regression equation to 
the data, the "future" is portrayed. Sometimes the extrapola- 
tions are more verbal than geometric or algebraic, allowing the 
person doing the projections to make "liberal" interpretations 
of the future of current trends. 

It is sometimes claimed that there is a large number of 
methods of making enrolment projections, e.g. Ling (1960) lists 
six or seven "methods". All of these methods involve projecting 


either the stock of enrolment or the flow between successive 
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Pomes at the system. Allorely on stock data, although, 

as will be discussed below, there is some possibility of 
genuine flow data becoming available in the future. In those 
methods which project the stock of enrolment, the stock is 
either extrapolated directly, or, as is more common, the ratio 
of enrolment to population is projected. In the latter 
approach the enrolment ratio is usually projected as a simple 
function of time, graphically or through regression equations 
of varying degrees of complexity. Alternatively, the regres- 
sion equation could include some socio-economic (income, family 
Size, etc.) or cost (e.g. fees) variables as well. In most 
cases, however, adding these socio-economic variables to the 
regression equation has not noticeably increased the predictive 
power of the equation, and these variables are often more 
difficult to predict than enrolment itself. 

There are many variations to what we have called "flow 
models based on stock data." The basic exercise, however, is 
one of analyzing the ratio of enrolment at (one) level(s) of 
education in a given year to enrolment at (a) lower level(s) in 
(an) earlier year(s). For example, one might relate enrolment 
in first year university to the weighted average of secondary 
school enrolment one, two, and three years earlier. The range 
of possible ratios is enormous. These ratios also may be 
projected solely as a function of time or time plus selected 


Socio-economic variables. Enrolment projections generally have 
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involved the application of simple models to the analysis of 
collective personal and institutional decisions. The main 
problems, as we will show below, have been the paucity and poor 
quality of data. With inadequate data, there seems little 
point in developing ever more sophisticated models. Moreover, 
it does not seem worthwhile to go into detail about the great 
number of potential variants of the basic methods of enrolment 
projection. 

In Ontario and Canada, universities and provincial depart- 
ments of education have been preparing forecasts of enrolments 
for a long time. Generally, these have been estimates for the 
"Short run" (typically up to five years) and for the advice of 
administrators rather than for publication. Our interest Bere 
is with the more scarce publisned (or at least available for 
general circulation) projections of medium or long range (i.e., 
more than five years and more than ten years, respectively). 
Not only are they. scarce, but ‘their history in Ontario is 2 
short one. 

The first important example is the report of the Plateau 
Committee. It was established in 1954-55 by the Senate of the 
University of Toronto; its chairman was Professor G. de B. 
Robinson. It estimated enrolment for that university, by year, 
to 1968-69. It also estimated the enrolment futures of Ontario 


students at Toronto, Queen's, McMaster, and Western Ontario and 
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at McGill University in Montreal. The tables of projections 
were prepared by Professor B. A. Griffith of the Mathematics 
Department. Applying the participation rate method, and 
using regression analysis, he offered five projections based 
on different assumptions about the participation rates of the 
university age group (18-21)... In the case of the University 
Of Toronto, his “best” projection (i.e., closest to future 
actual statistics) was based upon the assumption of a linearly 
increasing percentage of the 18-21 age group attending that 
university. 

The economic and political significance of enrolment pro- 
jections was widened in the early 1960s when the comprehensive 
enrolment projections of Professor R. W. B. Jackson (1962) 
appeared. These were the first extensive and sustained efforts 
at projecting enrolments in Ontario for all-vyears of universicy 
through graduate programs. In 1962, Dr. Jackson's estimates 
of the number of Ontario youths who would be wanting to attend 
universities for each year up to 1970 were published. They 
included tabulated data on Ontario's population plus enrol- 
ments in elementary and secondary schools and in universities 
at the undergraduate level. Jackson prepared six estimates 
of undergraduate enrolments based on projected Grade 13 
enrolment and projected numbers in the 18-21 age group. 

These projections were used frequently by university plan- 


ners in the 1960s. It is appropriate to note that not only did 
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he use both the 18-21 age group and Grade 13 enrolments as 
bases for his enrolment projections, but in the latter case 
he resorted to multiple year Grade 13 enrolments averages in 
order to make the transition ratios more sensitive to delayed 
entry into the universities. 

In The Problem of Numbers (1963), Jackson used enrolment 
projections. to focus popular and official attention upon the 
problems of accommodating future cohorts of university students 
in Canada. While he emphasized the problems in doing enrolment 
projections, it must be conceded that this piece of writing 
motivated the increased interest in projections in the late 


1960s. 


Professor FE: F. Sheffield's estimates in Enrollment to I976—77 


in Canadian Universities and Colleges (1964, 1966 revised) are 


based on the population participation rates method. He used the 
participation rate for the 18-24 age group for each sex in 
Canada. Because of his emphasis upon increasing female atten- 
dance, his separate projections for each sex are Significant. 
Two quite recent post-secondary enrolment studies are of 
particular interest as examples of a perennial problem in pro- 
jection work: significant differences in numerical results 
due to different underlying assumptions and definitions. 
In the first of these, Watson and Quazi (1968) projected 
Ontario university and college enrolments to 1981-82 using 


both the population participation rate method and the Grade 13-- 


_, 
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first year university transition methed. 

In the second, ZSigmond and Wenaas (1970) projected enrol- 
ments for Canada to 1980-81 by province. Using the population 
participation rate method only, they got quite diterent results 
for Ontario from those of Watson and Quazi. The difference 
between the studies is due in part to the definition of under- 
graduate and graduate students at universities. As an 
example, Watson and Quazi define a university undergraduate as 
a student in a program (excluding preliminary year operations) 
requiring Grade 13. ZSigmond and Wenaas include within their 
definition of undergraduate certain preliminary and diploma 
students who are not covered by Watson and Quazi's definition. 
Regarding the Fees ation of graduate students, Watson and Quazi 
classify as graduate students all those in programs requiring 
a first degree. ZSigmond and Wenaas, however, classify as 
undergraduate some students in programs requiring a Bachelor's 
degree but leading to a first professional degree. 

These definitional differences between the two studies reflect 
differences in the data used as much or more than differences 
in the viewpoints of the people involved. However, a more 
important difference is their assumption about the increasing 
rates of university participation in the 18-24 age group. 
ZSigmond and Wenaas asSume the more rapidly rising rate. An 
interesting but very brief discussion of Giese two projection 


sets is found in Toward 2000 (Porter, Blishen, et al, 1971, 
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pp. 47-52). This report prepared for the Committee of 
Presidents of Universities of Ontario compares two sets of 

the Watson and Quazi projections with the highest set o£ the 
Zsigmond and Wenaas projections. The report expresses a prefer- 
ence for the latter, it being based on an assumed participation 
rate higher than that for either set from the. former... inewhe 
Watson and Quazi study, those enrolment projections based on 

the higher of their two participation rate assumptions give 
enrolments higher than those of Zsigmond and Wenaas for the 
years 1968-69 through 1971-72 and lower for the years 1972-73 
through 1980-81. This configuration is due to the combination 
of different definitions and assumed participation rates. For 
the years 1968-69 through 1970-71, the Watson and Quazi figures 
are closer to the actual than are the newer Zsigmond and Wenaas 
results. The projections reported in this chapter, based on es 
later data (an extra three years over Watson and Quazi and an 
extra two years over Zsigmond and Wenaas) produced results (2C, 
based on DBS data) only a little higher than those of Watson and 
Quazi, but considerably lower than those of ZSigmond and Wenaas 
(by 33,000 in 1980). 

These projection studies may be described as "competing" sets 
of predictions. As such their differences and the unfurling 
actuals are of some amusement to the people who produced them. 
The important thing about these differences, however, is that 


they point to the unfortunate reality that the information 
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gained from separate projection studies is rarely "additive"; 
indeed, we may even doubt that their value is "cumulative". 

With the advent of computers with their vast capacity to 
store and process information, a new era in the development 
of information systems emerged. One result of this has been 
increased interest in flow models based on flow data. The 
requirement for such models is year-to-year information on 
individual students in the educational system. Because each 
Student 1S identified individually, it is possible to observe 
the flow of students through the entire education system. It 
is this facility of observing the flow of students through the 
system which gives the model its name and its perceived potential 
as a flexible tool of policy studies. 

The main advantage of these models is their capacity for 
analyzing the performance of the system and allowing for 
Simulation of the effects of contemplated changes in educational 
policy. Flow models were not developed for the purpose of 
making enrolment projections but to provide an analytical tool 
for managing education systems. 

Though there has been some interest in using flow models for 
enrolment projections, there is yet no reason to believe that 
flow models will enable more accurate projections of enrolment 
than the other projection methods. Given the accuracy of 
previous projections with other methods, there would be little 


justification for the great expenditures required for the 
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development of information systems needed for flow models. 

If, however, these information systems are developed for other 
reasons, principally for purposes of systems management, Te 
will be worthwile to attempt to make enrolment projections 
from flow data. 

It would be instructive, of course, to compare any such pro- 
jections with the projections obtained from presently used 
methods. However, the data required for the use of "pure flow 
models" in enrolment projection are not available, and are not 
likely to be available very soon. Since projections with the 
participation rate method or with yearly flows estimated from 
Stock data have been reasonably accurate, this is certainly not 
the most unfortunate aspect of conditions faced by those who 


would improve the techniques of enrolment projection. 


2. Annotated references on enrolment projections or 


Banks, J., and Hohenstein, G. L., Conceptual Models and 
Procedures for Predicting Higher Education Enrollment. 
Paper presented at the 38th National O.R.S.A. Meeting, 
October 28-30, 1970. 


Projections are made for the period 1970-80 using 
three methods which the authors have developed. The 
first of these is a historical enrolment model (trend 
model) using data from the State of Georgia. The model 
is based on the assumption of a continuation of the 
previous general pattern of state and national policy 
on higher education. The second method is the develop- 
ment of a simple linear regression model. The third 
model is a linear multiple regression model providing 
projections for the period 1970-80. . 


Borrie, W. D., and Dedman, Ruth M., University Enrolments in 
Australia, 1955-70. Canberra, Australian National 


University. 
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The projections outlined in this publication for the 
period 1955-70 used the participation ratio technigue. 
Five projections were done under different assumptions. 
These assumptions were as follows: Assumption A--no 
immigration after June 1955;, Assumption B--net immigration 
of all ages of 100,000 a year; Assumption I--enrolments 
remaining at the level of 433 students per 10,000 popula- 
tion aged 17-22; Assumption II--enrolments Gusing from 433 
in 1955 to 500 in 1970; Assumption III--enrolments continu- 
ing to rise at the same rate as 1951-55. 


California Department of Finance, Projections of Enrolment for 


California's Institutions of Higher Education, 1960-75. 
Sacramento, California Department of Finance, 1960. 


This study was done in conjunction with the Master Plan 
Survey for California's institutions of higher education. 
Projections for the period 1960-75 were based on the 
assumption that the pre-1960 enrolment trends would continue, 
and thus were extrapolations. These projections were then 
used to formulate policy to guide and modify these 
expected future enrolments. 


Cowan, R. W. T., Education for AuStralians. Melbourne, F. W. 
Cheshire, 1964. 


Projections for higher education in this publication were 
calculated by the enrolment ratio technique. The assumption 
was made that enrolment rates would rise between 1961 and 
1966 and then remain constant at the 1966 level. Actual 
student enrolments from 1951-62 were used as a base and then 
projections were made for the period 1963-75. 


Davis, Russell G., Planning Human Resource Development, 
Educational Models and Schemata. Chicago, Rand McNally 
Company, 1966. 


Davis, in his book, does not make any actual projections 
of enrolments in higher education, but must be mentioned 
for the fact that he does provide an excellent outline of 
methods available for projection. He presents in his text 
under the headings of models such methods commonly known 
as enrolment ratio, grade-survival ratios, and least- 
square analysis. 


Greenawalt, George J., Predicting School Enrollments. Cambridge, 
Mass., New England School Development Council, 1966. 


Although Greenawalt does not make any projections in 
this book he offers a good evaluation of the "percentage of 
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survival" technique of projecting educational population. 


Illing, Wolfgang M., and Zsigmond, Zoltan E., Enrolment in 
Schools and Universities, 1951-52 to 1975-76. Ottawa, 
Queen's Printer, 1967. 


This publication offers projections for the period 1966-67 
to 1975-76 for teachers' colleges, technical institutions, 
and universities. All projections are made using the 
enrolment ratio technique. The ratios used represent 
enrolments as percentages of the 18-24 age group. 


Illinois Higher Education Commission, Illinois Looks to the 


Future in Higher Education. Report of the Commission to 
the Governor and Legislature of the State of Illinois, 1957. 


In order that college enrolment projections could be 
made, the college-age population for 1954-77 was projected 
using the cohort survival method. The 1949-51 State of 
Illinois Life Tables were used for this purpose. The 
actual enrolment projections were made using the enrolment 
ratio method. Using the United States Office of Education 
data for the period 1905-50, the average annual increment 
in the enrolment rate was calculated as .32 per Cent. Due 
to the fact that enrolments in 1954 were known to be 
especially high, adjustment was made to the rates for 
1957-64. The rates for 1965-67 were based on the trend 
line arrived at using the method of least squares and data 
from 1905-45. For the period 1968-77 a downward trend was 7 
assumed, thus the average annual increment of .32 percent 
in the enrolment rate was reduced by 5 per cent per annum. 


Klassen, Peter P., College-age Population Projections and 
Enrollment Estimates in Illinois to 1977. Report to the 
State of Illinois Higher Education Commission. Chicago, 
University of Illinois, 1956. 


Klassen projected the college-age population 18-24 years 
for the years 1955-77. by extrapolation of past trends. —He 
assumed in Series A no net migration and in Series B, 
Migration like the 1930-50 period. He also made the 
assumption that both birth and death rates will remain 
constant. 


Leybourne, Grace G., and White, Kenneth, Education and the Birth 
Rate: A Social Dilemma. London, Jonathan Cape, 1940. 


Although Leybourne and White's book tended to be a non- 
mathematical report of the effect of changing birth rates 
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on education, they did offer a brief projection of total 
numbers of university students in England and Wales from 
1938-65. This projection involved the use of the enrol- 
ment ratio technique and provided estimates under two 
contingencies, A and B, which allowed for different birth 
rates. 


Lins, L J., Methodolo of Enrollment Projections for Colleges 
and Universities. Washington, American Association of 
Collegiate Registrars and Admissions Officers, 1960. 


Lins outlines four methods of projection: (i) curve- 
ERGtInG cL). enrolment. ratio, “(111)”, cohort-sunvival, 
and (iv) correlation analysis. Following this outline 
of methods, he demonstrated how these methods may be 
applied to both short-range and long-range projections of 
enrolments. He concluded with a chapter on methods of 
presenting the data. 


Liu, Bangnee Alfred, Estimating Future School Enrolment in 


Developing Countries: A Manual of Methodology. New York, 
UNESCO). 19616: 


Liu's book presents two basic methods of enrolment pro- 
jections which may be used to project enrolments in 
institutions of higher education. He outlines step-by-step 
procedures for the use of the "enrolment-ratio method". 


Presidents Research Committee, From the Sixties to the 
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Seventies: An Appraisal Of Higher Education in Ontario. 


University of Toronto Press, 1967. 


This publication was prepared in order to provide _ 
direction for university policy and expansion in Ontario 
in the 1970s. The projections of full-time enrolments in 
Ontario universities that were used for the purposes of 
the report were done by The Ontario Institute for Studies 
in Education. The projections were made for the years 
1966-81 and were based on data for the period 1962-66. 


Organization for Economic Co-Operation and Development, Methods 


and Statistical Needs for Educational Planning. Paris, 


DEED 65967. 


The text outlines both data necessary and methods of 
collection of data for enrolment projections. Chapter sta IY ES 
and Tables 9 and A provide excellent examples eb some of. the 
suggestions relevant to enrolment projections of higher 
education. 
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Report of the Committee Appointed by the Prime Minister under 
the Chairmanship of Lord Robbins, 1961-63, Higher 
Education, Appendix One, "The Demand for Places in Higher 
Education. London, Her Majesty's Stationery Office, 1963. 


The higher education enrolment projections for 1962-80 
in this report were calculated from data for 1958-61 by 
using the number of projected secondary school graduates 
and allowing for a 10 per cent increase of the 1958-61 
trends in the percentages of each group of secondary 
school graduates who will attend higher education insti- 
tutions over the period 1962-80. Separate projections were 
done for England, Wales and Scotland for all types of 
higher education, including such institutions as teacher 
training colleges, universities, and colleges of advanced 
technology. 


Report of the Presidents of the Universities of Ontario to the 
Advisory Committee of Presidents of Provincially Assisted 
Universities, Post-Seconda Education in Ontario, 1962-19703 
Ontario, May 1962 (revised January 1963). 

Two estimates of projected enrolments of full-time under- 
graduate students were presented for the report for the 
period 1963-72 by R. W. B. Jackson. Both projections used 
an enrolment ratio technique in that the projections were 
based on assumed ratios of university students to Grade 13 
students. The first projection assumed that the percentage 
of 4-year cumulative Grade 13 (September) enrolment in 
university would remain at a constant level of 50 per cent. 
The second projection was based on the assumption that 
although enrolment had decreased in the period 1961-64, 
there would be an increase from 1964-72 at which point they 


would be approximately 60 per cent of the 4-year cumulative 
Grade 13 (September) enrolments. 


In June 1963, a supplement was published for this report 
in which two revised projections were made by Jackson in 
light of the increased number of drop-outs from the top 
grades in the secondary school at that time. Using the 
same methodology as was used in the 1962 study, one pro- 
jection was done under the assumption that the increase in 
drop-outs would continue to 1971, while the other was done 
under the assumption that the drop-out phenomenon would be 
only temporary and the long-range trend would re-assert 
itself. 


Report by the Population Study Group, Higher Education Study, — 
Michigan Council of State College Presidents, Future School 


and College Enrollments in Michigan, 1955-1970. J. W. 
Edwards, 1954. 


‘ 
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This publication attempts to make five different 
projections of college population for 1955-70, all using 
the enrolment ratio technique. The five projections 
allow for different assumptions of the actual student 
ratios expected in the future. 


Report and Recommendations of the Committee for Deve lopment. 


of Tertiary Education in Victoria, The Development of 


Lekerary education -in Victoria, 1963-72. Victoria, 1963. 


Using data for the years 1954-60, projections were 
made of university enrolments in Victoria for the period 
1962-71. The method employed in these forecasts may be 
Called the "Progression Ratio Method", and is character- 
ized by the following stages: 


(a) Enrolments at each of the grade or form levels 
of the primary and secondary school for a 
Succession of years are used to determine trends 
in the proportion progressing from one level to 
the next. 


(b) By applying these trends to current enrolments, 
estimates of future enrolments at particular 
grade and form levels are determined. In this 
case estimates of future Form 6 enrolments are 
the key estimates. 


(c) Enrolments at Form 6 level, numbers of entries 
and passes at the matriculation examination, 
and number of university new entrants for a 
succession of years are used to determine trends 
in the proportion of students progressing from 
Form 6 to the university. 


(d) By applying the trend of (c) to the estimates of 
future Form 6 enrolments (b above) estimates of 
future university new entrants are determined. 


(e) Total university enrolments and university new 
entrants for a succession of years are used to 
determine the trend in the proportion of the total 
university enrolment that pass out of the 
university. 


(£) Current total university enrolment, estimates of 
future university new entrants, and estimates of 
future exits (e above) are used to determine 
estimates of future total university enrolments. 
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Ruiter, R., The Past and Future Inflow of Students into the 
Upper Levels of Education in the Netherlands. Netherlands, 
196:3". 


Although Ruiter makes no actual projections, he offers 
two suggestions for integral forecasting models. "The 
first models were based on trend extrapolation of inflow 
into universities as a percentage of 18 years old-or-on 
total enrolment in universities as a percentage of. 18=25 
years old. Another model was based on the relationship 
between university enrollment as a percentage of 18-25 
years old on per capita income." 


Russell, John Dale, Higher Education in Michigan: The Final 
Report of the Survey of Higher Education in Michigan. 
Lansing, Michigan Legislative Study Committee on Higher 
Education, 1958. 


For the purpose of this survey forecasts of the future 
college enrolments were "based on the number of college- 
age people who will be living in the future years Cto 
1975), estimated from the known number of births, with 
corrections for mortality up to the normal ages of college 
attendance. One forecast assumed no increase in the 


percentage that enrolments will be of college-age population, 
beyond the percentage in 1956; a less conservative forecast 


assumed that the percentage, which was 39.4 in 1956, would 
increase at the modest rate of 0.5 per cent a year Up to 
£970," 


Schmid, Calvin F., and Miller, Vincent A., Population Trends 
and Educational Change in the State of Washington. 
Seattle, Washington State Census Board, 1960. 


Using the enrolment ratio technique, Schmid and Miller 
demonstrate the trend in the number of college students in 
the State of Washington from 1910 to 1950. They also 
estimate the increase in the enrolment ratio that might 
be expected by 1970 and the number of students that would 
result from thissincrease. 


Statement by Hon. P. O. S. Skoglund, New Zealand School 
Population. Wellington, New Zealand, R. E. Owen, Govern- 
ment Printer, 1959. 


Projection of university enrolment was made using the 
grade survival method and a series of various assumptions 
for the period 1959-72. The first assumption combines in 
one figure what are really two ratios, (a) the number of 
Form VI pupils passing university entrance, and (b) the 
number of first year students as a proportion of entrance 
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passes. It was assumed that this ratio would decline to 
0.41 by 1962. After 1962 the alternative assumptions were 
made that the ratio would remain at 0.41 or further decline 
to 0.40 by 1972. The second assumption, on progress at 
university, used four alternative patterns. They assumed 
that the average length of the university course would 
range from three years, nine months, to four years, one 
month. 


Thompson, Ronald B., Estimating College-age Population Trends 
1940-1970. Columbus, American Association of Collegiate 
Registrars and Admissions Officers, 1954. 


In order to project the college-age population for the 
United States as a whole and for the individual states, 
Thompson relied on State and Regional Life Tables, 1939-41, 
pubiashed by=theeNational Office of Vital’ Statistics, for 
his base data. From this data, he uses the cohort survival 
method to estimate the college-age population to 1970 for 
each state of the U.S. 


Thomsen, Ole B., Problems in Educational Planning: Educational 
Planning Seminar, 1966. Toronto, The Ontario Institute for 
Studies in Education, 1966. 


Although Thomsen does not make any projections of 
university enrolments, he does offer a brief evaluation of 
both the enrolment-ratio approach and grade-survival approach 
to projection of university enrolments. At the same time, 
he outlines briefly how Denmark has attempted to improve 
the use of the grade-survival technique. 


Uso.) Office of Education, Department of Health,« Education’ and 
Netrares, Projections ofeEducational Statistics toploy7=ie- 
Washington, U.S. Department of Health, Education and 
Welfare, 1968. 


Using actual data for 1957-67 projections of total 
enrolments, and enrolments by sex, status and type of 
university attended were made for institutions of higher 
education for the period 1968-1977. The enrolment ratio 
technique was used with the assumption that enrolments in 
these institutions, expressed as a percentage of popula- 
tion aged 18-21 would follow the 1957-67 trend to 1971 
in each enrolment category. 


White, R. Clyde, These will go to College: A Study of Future 
Demand for Adission to College by Secondary School Grade 


in the Cleveland-Akron-Lorain Area. Cleveland, The Press 
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of Western Reserve University, 1952. 

White projected the number of secondary school graduates 
who would enrol in college for the period 1950-69, by 
assuming that the percentage of 18-year-olds enroled in 
1950 (20.7 per cent) would remain constant to 1969 and 
would constitute freshman enrolment. It would seem that 
the assumption that the 1950 rate of enrolment would hold 


constant would make the accuracy of this projection very 
questionable. 


a Description and Analysis of Historical Statistics on 


University Enrolment 


The above survey of methods for enrolment projection makes 
clear that all the conventional approaches to this activity are 
linked to the documented history of the system and institutions 
involved. Perhaps the most important component of that docu- 
mentation is the accumulation of statistics that constitute a 
quantitative abstract of the behaviour of the particular system 
or institution over time. ¥ 

Educational statistics, like all other forms of documentation, 
are very imperfect historical sources. They reflect the dili- 
gence of a series of high- and low-level officials in the task 
of quantifying and recording activities; perceptions (which 
vary across institutions and over time) of what are appropriate 
facts to record and the best format for recording them; and 
changing requirements of statistical reporting. It is no easy 
task to render them into useful bases for speculation upon the 
future. 

The treatment given to available historical statistics, and 


the adequacy of those statistics, is determined by the kinds 
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of questions one is dealing with. In this section it is 
intended to exploit available historical statistics in order 
to deal with questions about what are the reasonable assump- 
tionss to: resort) to concerning, 1).o ithe impact of admission 
policies (particularly academic requirements) on first-year 
enrolment, or on total enrolment; 2) trends in retention 
rates, and their impact on enrolment; and 3) the relation- 
ship between the outputs of the secondary school system and 
the demand for post-secondary education. 
1. Admission policies and first-year enrolment 

The intake of freshmen in a particular course at a given 
university depends upon the admission policy (policies) of 
that institution and the number of applicants. Admission 
policy, in turn, consists of three main components: i) struct- 
ural constraints (i.e., institutions or levels from which 
Student applications are considered); ii) capacity con- 
straints (i.e., the number of students the institution is 
willing to Se ee ne its current resources); and 
iii) academic standing constraints (i.e., the minimum con- 
petitive standing in school examination marks required for 
eligibility to admission). 

Admission to a prestigious university is first determined 
by the capacity constraint. Academic standing constraints and 
perhaps structural constraints will then be invoked to ration 


places. Less prestigious institutions (or faculties within a 
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a prestigious institution) may have low academic require- 

ments and a generous definition of appropriate preparatory 
institutions or levels. Moreover, they may frequently vary 
these requirements, officially or unofficially, to fill all 
their places. Universities, and other institutions, typically 
enjoy a great deal of autonomy in defining their own structural 
and academic standing constraints. 

Nevertheless, in a system like that of the universities of 
Ontario the fact that all of the universities depend upon the 
same reservoir of potential students serves to integrate them. 
The results of their separate admission requirements and those 
requirements themselves are not independent of one another. 
Applicants choose among the institutions according to some 
preference order, and students rejected by one institution may 
be accepted by others. Little can be said about the complex 
process implicit in this. Current and historical data only tell 
us the number of students enrolled in a course (institution). 
The number of students enrolled in the institution of their 
first (second, third, etc.) choice is not known, nor is it 
known which students enrolled elsewhere would have been accepted 
into a particular course (institution). 

Only a portion of applicants (generally the highest ranking 
Grade 13 graduates) are not affected by the structural or 
academic standing constraints. However, since there is no 


information on what student and institution options really were, 
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the impact of admission policies on first year enrolment 
behaviour can be only very imperfectly estimated. It is 
intended that in September, 1972 "all applications to all 
Ontario universities will pass through the clearing house, 
with the aim of fitting all applicants in more easily and 
efficiently matching courses and spaces in the province's 
institutions" (University Affairs, 1971: 28). The data 
acquired by such a clearing house may very well justify 
different assumptions about requirements and enrolment 
behaviour than now seem most plausible. 

Certainly two of the fundamental assumptions incorporated 
in the methodology (Section D below) are that an increased 
supply of potential university students will be the result of 
increasing numbers of youths meeting formal admission standards, 
and that the rationing of scarce places will always be based 
primarily upon academic requirements. 

In 1963, Dr. R. W. B. Jackson commented upon the rationing 
of university places at the beginning of the great expansion of 
the 1960s this way. "Suspicions have been voiced that the 
universities are planning to solve the ‘numbers problem' by 
excluding more and more students, steadily closing the college 
door, so to speak, and taking advantage of the crisis to 
restrict admission to the select few gifted individuals who 
are highly motivated and practically self-teaching" (Jackson, 


1906354. 35) 
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In 1965 a report prepared by the City of Toronto Planning 
Board stated that due to raising of admission requirements by 
the University of Toronto, the percentage of persons in the 
18-21 year age group attending that university had declined 
markedly since 1959. Of the prospective qualified applicants 
thacsvyear, 1,400 could not be admitted. “Half of these appear 
to have been admitted to other universities of southern Ontario, 
and it is not certain what was the fate of the remainder. This 
condition appears to justify a claim that the University of 
Toronto no longer performs a role as a city university. 

Whatever the consequences--and some of them may be defens- 
ible, even desirable--it is clear that the popularization of 
secondary education has resulted in raising formal (published) 
admission requirements. This phenomenon is most obvious in 
the ee of the well-established and prestigious universities. 
In their case it seems that de facto requirements are fre- 
quently even higher than the formal ones. In the case of less 
prestigious institutions it is probable that requirements 


frequently are lower than published statements indicate. 


itable II-l of this report presents an abstract of the history 


of admission requirements in Ontario universities. It contains 
forty pages of information relevant co the forecasting of 
enrolments. Since this historical information is only back- 
ground to the enrolment projections presented in this chapter, 
that table is not included in this version of the report. It 
is available, with other material related to these projections, 
in the library of The Ontario Institute for Studies in 
Education and the archives of the Commission on Post-secondary 
Education in Ontario. 
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The situation in which the University of Toronto (and 
a few other of the more prestigious universities) is raising 
its standards due to Capacity limitations while other 
universities are lowering years Suggests a two-tiered ration- 
ing system. One in which formal requirements first determine 
how many Grade 13 graduates will go to university, and then 
determine which of those selected will go to the most prestig- 
ious institutions. 

However, in a comparison of the admission requirements for 
five universities, it was noted that in some faculties where 
ratios of applicants to places are persistently high, no 
published changes in those requirements now appear.“ This” #s 
strong evidence that published enrolment requirements are of 
little assistance in using Grade 13 class Standings or examina- 
tion results to estimate the universities to which graduates 
are eligible for admission. The projection methodology here 
assumes only that graduates meeting or surpassing formal 
requirements will be admissible to some university in the 
province. | 

A perusal of admission requirements over the periods o£ 19s 
to the present indicates that the general pattern was for 
Toronto to raise admission standards first, to be followed by 
the others. 


een Footnote «lh. 
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In 1918 Toronto, Western, Queen's, and McMaster 
Universities had minimum admission requirements of 12 middle 
school papers for entry into first year of a pass B.A. course. 
A minimum of 40% on each paper was required with an average of 
60% (the 60% average applied to Western only after 1919) .2* Rive 
upper school subjects were required for admission to first year 
honours or second year pass courses. A mark of 40% was neces- 
sary on each paper with 50% in certain papers for the honours 
courses. 

In 1921 the University of Toronto raised admission require- 
ments to 50% on each paper for admission to first year of an 
honours course. In 1922 Western and Queen's followed Toronto's 
lead. McMaster continued to give some special consideration 


to students with these qualifications. 


In 1931 Toronto increased the number of senior matriculation ~ 


subjects for entry into first year pass or honours courses, to 
be followed in time by the other universities. The Grade aes 
exams were introduced in 1942. In irregular steps the four 
universities increased the requirements related to these 
examinations well into the 1950s. 

In 1955 Toronto raised its admission requirements to 60% in 
9 papers for admission to first year with the recommendation 
that higher marks be expected from honours applicants. 
Queen's and McMaster imposed similar requirements in 1956 and 


1957 respectively. 
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At present, almost all universities in Ontario have the 
Same minimum admission requirement of a 60% Grade 13 average 
with minor exceptions in some universities. 

The important message in this history is that admission 
requirements are an important variable in controlling the 
rate at which the popularization of secondary education is 
reflected in university enrolments. No one is likely to 
venture a definitive statement of what a grade average of 60% 
or 70% in Grade 13 now means in relation to the same grade 
average 10, 20 or 50 years ago. But anyone intending to 
predict any relationships between the future stream of Grade 
13 graduates and post-secondary enrolments must make certain 
assumptions about the future of admissions requirements. 

2. Retention rates 

Retention rates for provincially assisted universities have 
been computed for first to final years of full-time under- 
graduate enrolment by facukty for. the years 1961 to 1970. 

As the accompanying tables (II-2 through II-19) indicate, 
there is a remarkable variation in retention rates among 
institutions, and even among faculties in the same institu- 
tion. In forestry, pharmacy, dentistry, and veterinary 
Science, retention rates are notably stable (Tables II-5, 
II-6, II-8 and II-9). These faculties are also characterized 
by slow growth. Since pharmacy and veterinary science are 


each taught: in only one institution, it is not surprising 
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that the reporting of enrolments is more consistent over time 
than can generally be expected for other courses. Dentistry 
and forestry are each taught in,only two universities, so in 
those cases too the problems of consistency in reporting are 
Minimal. Since the enrolment in all these courses is 
relatively small, the reliability of these retention co- 
efficients does not contribute much to the general, quality 
of data or the aggregate retention rates in university courses. 
In general and honours arts the retention rates between 
the first and second year fluctuate between 81.6 per cent and 
101.1 per cent for the universities of the province during 
the years 1961-70. Between second and third year the range is 
88.2 per cent to 108.3 per cent (Table II-2). The retention 
rates drop notably between third and fourth year due to the 
large number of students finishing three-year general arts 
courses. 

The general and honour science courses show even greater 
fluctuation in retention rates (Table II-3). The range is 
from 55.7 per cent to 104.6 per cent between first and second 
year. Due to the larger number of students in four year 
programs, however, there is not a drop between third and 
fourth year comparable to that for arts. 

In engineering and applied science, the University of 
Ottawa did not report first-year students in 1965. Waterloo 


reported improbably high second- and third-year enrolment 
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figures in 1970. Furthermore, retention rates generally have 
fluctuated considerably over the past five years (Table II-4). 
It must be conceded that any trend or regularity in the 
behaviour of these statistics eludes recognition. 

Other faculties also show great irregularities in the 
reported enrolment from year to year. It has been found also 
that enrolment statistics from all universities are not equally 
reliable. Furthermore, course definitions are not uniform 
among the universities, nor are they uniform within one instis 
tution over time. In a strict sense, the courses for which 
retention rates are computed are not always conceptually 
equivalent over time or across institutions. 

Enrolments reported in nursing are extremely irregular. 

The retention rates from first to second year fluctuate between 
22 per cent and 112 per cent, from second to third year between g 
72 per cent and 333 per cent for the province as a whole 

(TapLent l= 7). 

It is observed also that such courses as fine and applied 
arts and music have enjoyed such recent popularity that it 
would be of little use to compute retention rates over a decade. 
Fine and applied arts, for example, doubled its enrolment 
between 1968 and 1969, and almost doubled again between 1969 
and 1970. 

All data problems notwithstanding, it may be noted that 


there is an important connection between admission requirements 


Bo tae eee ae 
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and retention rates. A perusal of Tables II-10 to II-12 
indicates that a new university with relatively easy admis- 
Sion requirements can expect higher attrition rates than a 
well-established university with very demanding admission 
requirements. 

3. Secondary school outputs and post-secondary enrolments 

Probably the most important assumptions in any projection 
of post-secondary enrolments are those bearing upon the 
relationships between secondary-sSchool output statistics and 
those enrolment statistics. It is, of course, immediately 
obvious that this relationship is affected by admission 
requirements and retention rates. 

No set of data eect be so helpful to the projecting of 
university (and to a lesser extent other post-secondary insti- 
tutions) enrolment as good forecasts of future Grade 13 | 
enrolments and graduates. Forecasts of the proportion of those 
graduates with average marks of 60 per cent or better would 
also be invaluable. Unfortunately, the tenuous position of 
Grade 13 in the Ontario educational system precludes any hope 
of confidence in such forecasts. 

The Hall-Dennis Report (1968) is only one published source 
of many thoughtful recommendations for the elimination of 
Grade 13. However, Grade 13 also has its supporters, and it 
is inappropriate to predict its early disappearance. In the 


projections that follow, it will be assumed that Grade 13 
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Wisll Survive indefinitely. ~It 1s necessary, therefore, to 
examine statistics relevant to Grade 13's bearing upon first- 
year university enrolment. 

The history of enrolment in Grade 13 is one of nearly 
continuous expansion. There were, however, significant con- 
tractions in 1965-66 and in 1966-67. It is assumed here that 
these declines were the products of declines in live births in 
1948 (Table II-13). Births increased after 1948, so did Grade 
13 enrolments after 1967. Table II-13 indicates that live 
births continued to increase until 1960. The decline in births 
from 1960 to 1969 indicate that Grade 13 will continue to 
increase in size until 1978, and then decline, assuming attri- 
tion rates in secondary school remain constant. 

However, the assumption of the direct relationship between 
the reduced enrolment in 1966-67 and births in 1948 is open to ,, 
question. At least two other factors may have contributed to 
that decline. The first group of students going through high 
school under the Robarts Plan reached Grade 13 in 1966-67. 
Also they were the first cohort of Ontario students to have 
the Colleges of Applied Arts and Technology as an alternative 
to Grade 13 (though, of course, this was a minor influence 
because the CAAT system only began to function that year). 

In any case, it is apparent that secondary-school programs 


are becoming increasingly flexible. Whether or not the Robarts 
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Plan worked to reduce Grade 13 enrolments, this new flexibility 
is likely to contribute to increased Grade 13 enrolment in 

the future. Moreover, Since the alternatives to Grade 13 
(particularly the CAATs) are cee ee ey impobtant,.1c¢ 

is very likely that Grade 13 will become more a preparatory 
year for university than it has been in very recent years. 
This suggests that a given Grade 13 enrolment will produce a 
greater demand for university places the following year than 
has been the case for some years. This also suggests there 
will be an increase in the number of Grade 13 students achiev- 
ing 60 per cent or better averages. This trend is already 
quite visible, with the proportion of Grade 13 papers on which 
60 per cent or higher is obtained rising from 51 per cent in 
1966 to 69 per cent in 1968. 

This trend will also be supported by the disappearance of 
teachers' colleges as the direct recipients of Grade 13 
graduates. The one major alternative to university that will 
remain for these graduates will be schools of eaeehat (which 
also recruit from Grade 12). 

Information necessary to the production of satisfying transi- 
tion co-efficients from Grade 13 to university first year 
includes: data on the geographical source of first-year students; 
the proportion of Ontario university students at Ontario (and 
other) universities; the proportion of university students from 


outside the province; the proportion of students who commence 
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university study immediately after high school, one year, two 
years later, etc.; and numbers of Ontario students going to 
university after Grade 12, whether into first year or a 
preparatory year. No reliable source exists for any of this 
information. 

Such data as is obtainable on Ontario students studying in 
the U.K. the U.S. and in other provinces is presentedsig 
Table II-14. In the accompanying projections it has been 
assumed that the number of outsiders in Ontario universities 
as first year students is greater than the number of Ontario 
students at non-Ontario universities, i.e. Ontario is a net 
importer of students (see Table II-15). Unfortunately, data 
are inadequate for even rough estimates of the distribution 
of incoming (and outgoing) students by year, by faculty and 
by undergraduate or graduate status. 

Data on survival rates through secondary school make it 
quite clear that they have been steadily improving. The Grade 
9 to 13 survival rate rose from 21.60 per cent to 39.75 per cene 
between 1954 and 1969. That increase has been somewhat slower 
since 1965, but it must be assumed that this trend continues. 

Perhaps data will be adequate in a few years to construct 
flow co-efficients from’ Grade 13 to first year university (and 
beyond). Currently, however, it is only possible to produce 
these from stock data. And, of course, stock data with many 


imperfections. Several alternative sets of assumptions about 
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the flow from Grade 13 to first year were tested. That which 
produced the "best" or "smoothest" relationship was: 80 per 
cent of first year students in a given year completed Grade 13 
that year; 15 per cent in the previous year; and 5 per cent 
two years previously. 

Tables II-16 and II-17 indicate that the stock data trans- 


ition rate from Grade 13 to first year university has increased 


from 76.93 per cent in 1967 to 86.39 per cent in. 1970. peeks 
here assumed this will continue to increase to 95 per cent in 
1985 and then level off. This very high transition rate 
depends upon the assumptions that: Ontario will continue to be 
a net importer of students; some students will go to university 
from Grade 12; and some Side do to university from the Colleges 
of Applied Arts and Technology. 
4. Some comments on university enrolment data and their 
sources 

There are three main sources of data on university enrolments: 
i) Dominion Bureau of Statistics (DBS); i1) Department of 
imaversity Affairs; and’ii12)/ the individual universities. 

Unfortunately, there is less than perfect co-ordination of 
these sources. As a consequence, there is no standard format, 
no consistent definition of graduate and undergraduate courses, 
and no common date of collection. 

DBS is perhaps the best of these sources in terms ofthe 
quality of its data, but the quantity of information offered 


on Ontario universities is disappointing. It provides enrol- 
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TABLE II-13 
Live Births in Ontario--1936 to 1968 


a 


Year to Reach Age 


Number of 

Year Live Births 18 2 

1936 6254 oa 1954 1957 
1937 61,645 1955 1958 
1938 65,564 1956 1959 
1939 64.123 1957 1960 
1940 68,524 1958 1961 
1941 12 e2be 1959 1962 
1942 YO7 Loe 1960 1963 
1943 Slat ie 1961 1964 
1944 78,090 1962 1965 
1945 78,974 1963 1966 
1946 97,446 1964 1967 
1947 108,853 1965 1968 
1948 104,195 1966 1969 
1949 106,601 1967 1970 
1950 LOSE 0S 1968 L971 
E951 114,327 1969 1972 
1952 123589.) 1970 1973 
1953 be Ae Raat as i Loy LT 1974 
1954 136,261 1972 ek 975 
1955 1397553 T9f3 1976 
1956 1435546 1974 1977 
1957 1503920 19:75 1978 
1958 1527630 1976 1979 
1959 T57, 124 WS ie 1980 
1960 159,245 1978 1981 
1961 L5:/:,663 1979 1982 
1962 156,052 1980 1983 
1963 155,089 1981 1984 
1964 T5229 1982 1985 
1965 141,610 1983 1986 
1966 | 131,942 1984 1987 
1967 12:7 7309 1985 1988 

pais Gen Me 7 Ao 86 ee 


Source: Province of Ontario, Department of the Provincial 
Secretary and Citizenship, Registrar General Branch, 
Vital Statistics. 
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TABLEY Bi= iS 


Full Time University Students in Winter Session in Ontario 


Universities Who Are from Outside Ontario 


From 
Other Provinces From 

Year of Canada |Other Countries Total 
1960 3,145 2,612 5, tad 
1961 3,664 2,748 6,412 
1963 - ae 550 7,668 
1964 4,469 3,477 7,946 
1965 | 5,093 4,089 9), 1682 
1966 5,382 | 4,743 10,123 
TSG? 5,675 ay OLS ll pee 
1968 6,499 6,453 12, 9520008 
1969 E7758 71/999 15 ,;95@ 
£970" 0] 6,194 4,055 10,249%* 


*D.B.S. unpublished data. 
**Undergraduate only. 
Source: Survey of Higher Education 1965-66; 1966-67; 1967-68 


and 1968-69, Part II, Cat. No. 81-211 and 1969-70, 
Part 1,;°Cat.. No.7 81-204; 
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TABLE II-16 
June Graduates as a Percentage of Grade 13 Enrolment 
in the Preceeding Fall and the 


Adjusted Pool of Grade 13 Graduates?! 


Adjusted Pool of 
Grade 13 Graduates 
Plus 
Preliminary Students 


Grade 13 


Graduates aS a % 


Year |Enrolment {Graduates of Grade 13 


21,482 
237/20 


1963 26,262 
1964 32,770 
1965 37,690 
1966 35,007 


1967 36,472 27,647 
1968 40,087 32,314 
1969 43,569 34,905 
1970 48,173 37,024 
1971 40,985 
O72 45,222 
22.13 47,963 
1974 50 ,433 
a7 5 52,132 
sig ay AS 54,255 
ao J 56,616 
7.8 58,544 
C39 60,575 
1980 61,181 
1985 55,034 60,306 54,915 
1990 57,165 47,604 48,150 


pAdsusted pool of Grade 13 students equals: 

80% of those completing Grade 13 in June of the same year, plus 
15% of those completing Grade 13 in June one year previously, plus 
9% of those completing Grade 13 in June two years previously. 


TABLE II-17 
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First Year University Enrolment as a Percentage Os 


Adjusted Pool of |First Year 
University 
Enrolment 


Grade 13 

Year Graduates 
1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 40,985 
1972 AS 2ze 
1973 a7, 963 
1974 50,433 
1975 AMA bee pA 
1976 Sar 255 
1977 56 ,616 
1978 58,544 
1979 GO, 5'1.5 
1980 61,131 
1985 54,915 
1990 48 150 


Adjusted Pool of Grade 13 Graduates* 


35,862 
297 too 
42,447 
45,390 
47,179 
49,372 
51,804 
53,860 
56,031 
56,898 


527 bo 


45,743 


First Year University 
Enrolment as a % of 


Adjusted Pool of Grade 


13 Graduates Plus 
Preliminary Students 


Sn reper ce ES 


taajusted pool of Grade 13 students equals: 

80% of those completing Grade 13 in June of the same year, 
15% of those completing Grade 13 in June one year previously, 
plus 5% of those completing Grade 13 in June two years 


previously. 


plus 


TSS 


ment data by sex, faculty, and institution. Unfortunately, 

it does not provide data by year of study. Other limitations 

of this data source are: 

(1) definitions are subject to change over the years; 

(2) some diploma courses comparable to CAAT programs are 
included with undergraduate enroments (e.g., diploma 
courses at Lakehead University) ; 

(3) information is not provided by semester for universities 
which operate year round; 

(4) some graduate courses (e.g., M. A. in social work and 


other first professional degree courses) are sometimes 


included with undergraduate courses; this is a particularly 


serious problem when it is desired to project enrolments 


As-o function of the [8-21 agesqroup. 


Some improvements are to come soon. In the future, enrolment 


figures will be given for first year. There is not, however, 
intention of providing data for each year of study. 

The data from the Department of University Affairs has as 
its main limitation its lack of congruence with DBS or other 
longer-run data, particularly in regard to definitions, data 
formats and dates of collection. 


In addition, it must be admitted that in some universities 


the variances in enrolments by year and faculty are so erratic 


as to raise questions about the utility of this information, 


the lack of which was previously mentioned as a weakness of 
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DBS data. Such erratic enrolment patterns, of course, may 
reflect nothing more than peculiarities of the normal progress 
of students through particular programs. As an example, in 
some universities we find no students in first and second year 
for some courses but a year or two later considerable enrol- 
ments in third or fourth year, or markedly fewer students in 
first and second year than in third or fourth year (see Table 
Tiss). 

Direct data from the universities is not easy to come by. 
Some universities, such as the University of Toronto, publish 
copious quantities of reliable statistics every year about their 
students. Other universities publish very little, and are 
quite reluctant to part with compilations of or statements about 
such data as they have. - 

Some universities demonstrate peculiarities in their defini- 
tions of graduate and undergraduate programs which set them 
apart from the others, from DBS, and from the Department of 
University Affairs. 

There is no hope that the information from these three major 
data sources can be made compatible and turned into a single 
data pool. Depending upon the questions one is dealing with, 
he must ordinarily exploit one or the other of them. For some 
purposes one is better, for other purposes another. DBS has 
data differentiated by sex; University Affairs has data by year 


of study; neither has both. It is appropriate, therefore, to 
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resort to the one or the other depending upon the relative 


value of sex-specific or year-specific data in the answering 


of questions at hand. 


Finally, the woeful reality must be recorded that all of 


the sources fail to provide the important information listed 


below. However, the fact that in regard to many of these items 


one 
ale 


(1) 


(2) 
i) 


or more institutions does provide it suggests. that there 


possibilities for better information in the future. 


origin (geographical “or instieutional) of first year 
students; 

year of Grade 13 graduation for all students; 

number of students by year of study, faculty from other 
provinces, ‘countries; 

number of Ontario students studying outside the province 
by-Vean corr study,, sfaculty 

socio-economic background of students; 

educational background (courses taken, grades) of students; 
numbervot interfaculty transfers: 

interuniversity transfers; 

age of students, by year of study, faculty; 

failure rates, by sex, by year, by faculty; 

background of dropouts; 


motivation for dropping out. 


In connection with (3) and (4), Table II-14 gives such 


information as can be obtained. It indicates the increase in 
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numbers of Ontario students studying in the U. S. This 
appears to be balanced by the declining propensity of Ontario 
students to study in other provinces. 

Table II-15 shows that the numbers of non-Ontario students 
are increasing, though not as rapidly as are total enrolments, 
and seems to justify the supposition above (Section 3) that 
Ontario will remain a net importer of students. 

D. Methodology for Projections: A Pragmatic Selection 

As mentioned above (Section B), the exploitation of the 
best available statistical techniques in projecting enrol- 
ments must await the implementation of computerized flow 
models of the movement of the student population through the 
educational system. In the meantime, people doing these 
projections must choose among the methods and data sources 
available and produce some "future statistics", accompanied 
by such caveats as they feel are necessary. 

L. Methods of university enrolment projections 

The projections of university enrolments produced here are 
estimates of future "demand" for places or, more accurately, 
estimates of future numbers of people in specified age groups 
desiring admission to universities and possessing the required 
qualifications. It would be as correct to say that these are 
ex ante supply estimates, i.e., estimates of the’ potential 
supply of students. This is true also of the estimates of 


other types of post-secondary enrolments. 
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TABLE II-18 


Actual Full-Time Undergraduate Enrolment 


in Nursing at the ‘University of Ottawa 


ED 


Year |First Year | Second Year] Third Year | Fourth Year| Total 


1961 20 ” = 170 
1962 15 - 176 42 
1963 35 = 192 34 
1964 72S) be ro 38 
1965 37 - aah 66 
1966 eo = Akos 84 
1967 30 cyl ik 109 
1968 40 G2 26 60 
1969 38 55 28 56 


1970 46 Sys) 49 26 
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Two sets of university enrolment projections have been 
produced. The two sets of results are presented in two 
separate sets of tables below, referred to here as Set l 
eho W a gebe) sy emma" 

The results of Set 1 are the product of extrapolations 
based upon enrolment data for provincially assisted un- 
versities from the Department of University Affairs (except 
where otherwise specified). The definition of graduate and 
undergraduate programs and other definitions are according 
to those of that department. A flow model was used for 
Ser.., but. not for Set.-2,;" since only the University Atfares 
data could be broken down by year. 

The projected enrolments in Set 2 are based upon data 
for all universities in Ontario from the Dominion Bureau of 
Statistics. Definitions are those of the Bureau. Population . 
estimates for both sets are those of the Department of 
Treasury and Economics. The population projections upon 
which our enrolment projections are based are given in Table 
jig ase IRS 
as Set 1 projections: In Set l, the procedure was as fOvIGwae 
ies rir St —-vyeaL, civrolment,;, total and by. taculty: 

(1) The numbers of Grade 13 graduates were projected to 1990, 
on the basis of past trends in secondary school enrolment 
and the ratio of graduates to enrolment. The numbers of 


graduates are shown in Table II-16 in Section C. 


Year 


Je ge) 
che yA 
Bie 
Loy 3 
1974 
Abe yes 
1976 
SWE) 
Sa 3} 
Ge WSS) 
1980 


1981 
1986 


19% 
996 


2001 


Source: 


TABLE ITL=2%9 
Ontario Population Estimates and Projections 


(in thousands) 


Age-Group | Age-Group 


Age 18 | Age 19 UA 18-24 .|Population 
URS isin 972 Hes ee rae) 530.4 OO 2h, J 768366 
Nese JES Onc 545.6 934.8 TENE BO oo 
Hie Se ey 140.6 560.4 96:35 Dep oe Magee 
177, 144.8 Seas nei) 989.6 8,054.9 
eer 149.8 SS yew) i Be Oa os as) 8, 192.0 
158.4 15540 GL 246 1,044.5 Sy 33250 
UG Zee Po a 63401 LO: Lees 8,476.1 
LoS 63 L633 647.7 NAEOZ YS 8025 20 
£67.28 1.6.6 "45 Gotless Gee AL eg eae. Bl tid 
169:5:3 168.9 67236 LD 7kS 6'.6 8,926.2 
Loris hi) So ee ats: Lapel ives Or OB 2he2 
ne 0) oes: 168.4 682.57 Deo 9; 2A LO 
LAO ge) py abd. 5 614.9 1,146.4 9760108 
39.2.0 135%. 3 5634 0 S00 £05320 .6 
LOOsC Nees Ae 630.9 ARIPO TTR pas) LO; 298.4 
er Bea CPT k shah) 709.4 1,214.4 Tle. 6.55:54 


Projections for 1970-81 are taken from Ontario 
Department of Treasury and Economics, Ontario Short 
Term: Poputatron ProjecuLons t519 7051-9 0 eater Omce, 
September, 1970 (Table 2: Most Probable Projections). 
These projections assume net migrations of: 70,000 
for 1970-713 -60+,000\ stor 19 71=/2sand, 50 7,000Maniigia 
for 1973-815 -For :thespertod-19 381-90) the spopmutarien 
projections come from unpublished work of the 
Department of Treasury and Economics based on 
Fertility Assumption "B" and assuming net migration 
of 50,000 per annum. 


(2) 


(3) 


(4) 
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The annual numbers of Grade 13 graduates were modified 

to obtain estimates of annual potential first-year 
university enrolment by assuming that in the case of 
Ontario students in Ontario universities, 80% graduate 
the same year as entering university, 15% the year 
before, and 5% two years before. The modified figures 
plus the number of preliminary students are shown in the 
Pascucotumn, of. Table~Ti=16. 

The numbers from (2) were considered as the potential 
supply of first-year students from Ontario Grade 13 

and preliminary students. Trends in the ratio of actual 
first-year university enrolment to this potential supply 
were projected. The projected ratios were applied to 

the projected annual potential supplies of students for 
each year to 1990, and the resulting number regarded as 
the projected actual supply for first-year students. 
These ratios and numbers are given in Table II-l/7. 

The numbers from (3) were used to produce estimates of 
future enrolments in the faculties for which Grade 13 

is the standard preparation. This distribution of first- 
year enrolment across faculties was based upon an observa- 
tion of trends in the enrolment in those faculties over 
the past ten years. Included here are only those faculties 
for which admission requirements are Grade 13. The 


results are presented in Tables II-20 through II-39. 
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ii. undergraduate enrolment projection by year and Laculey: 


The projected numbers of first-year students for every year 
to 1990 provided the bases for calculating the total enrolments 
for each year to 1990. On the basis of recent experience, co- 
efficients indicating the survival rates from first year to 
second year, second to third, etc., were calculated and applied 
to the enrolment data for each class for each year to,.produce 
the estimates of enrolment in these classes in the subsequent 
years. The summation of those separate class enrolments is 
considered the total enrolment for each year. The enrolments 
by faculty and by year are given in - Tables ‘11-20 through: fi-32. 
The aggregate enrolment of these faculties is given as Estimate 
1-A in Table II-40/l. Table II-40/2 gives projections derived 
from applying the survival method to the aggregate Lens ee 
year enrolment. The projection of the sums is close to, but 
not equal to, the sum of the projections. 

iii. total undergraduate enrolment as _a percentage of popula- 
tion aged 18-21: 

Total undergraduate enrolment for the province was also 
projected separately, using the participation rate of the age 
group 18-21. The extrapolations were based on data for the 
past ten years. The results are presented in Table II-41, as 
Estimate 1-B. 

iv. total enrolment as a percentage of population aged Lé-24< 

The method used was the same as described above. The results 


are presented in Table II-42, Estimate 1-C. 
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TABLE II-40/2 


rae cee) 


Full-Time Undergraduate Enrolment* in ProvancwvalLy 


Supported Universities 


for the Province of Ontario 


Estimate 1-A/2 


Academic Ste 
Furse 
Year 


Year 


Beginning 


P9661 
126 2 
£963 
1964 
Teepe) 
1966 
96,7 
1368 
1969 
7.0 


LAs yy aae 
OT 2 
Soy 
1974 
EOS 
£976 
a ef 
£5.78 
Lo79 
1980 


1985 


1:39:90 


Epc so 


vpmMHAnAAGOW' 


35°, 960 
397.300 
42,450 
4577520 
47,180 
49,400 
51,800 
537,900 
56,000 
56?,9'00 


5277200 


45,700 


Second 
Year 


Siosyl Gloves: 
TF230 
Oy ceo 
OZ oe 
11,047 
TSipowZ 
16,800 
Pech syspe) 
2 Sip 20 
26,248 


PR sere on ole) 
es oN ge] 
35,422 
39%, OO 
40,535 
41,990 
43,966 
46,102 
aT Phe Pepa 
49,840 


SOR Oe 


3.9%, pe6 


UM etees aro! 
Year 


*Pigures in this table obtained by applying the survival 
method to the total of first year enrolment for the 
twenty faculties covered in Tables II-20 through fl soe 


FOUBEH 
Year 


27504 
2p ee 
2,427 
PE they s) 
S7les 
3,481 
4,009 
Syn eer 
Sek) 
Se 


mh Bal bee a 
10,746 
11,430 
Blavagres NC 
14,346 
eae ole 
I Sy Pp oor) 
17,006 
Ts S06 
BOY On 


20°,690 


DE Spe Bik 


168,625 
10% OU 


SG Ca 


TABLE -Li—-4 1 


Actual and Projected Full-Time Undergraduate Enrolment* 


in Provincially Assisted Universities Ln Ontarero 


Derived from Age Group 18-21 


Estimate 1-B 


Be ee re ee ee 


Eee rs Cyr 
a 
Ke) 
fop) 
> 


9 71 
LOF2 
19:/'3 
1974 
19275 
O76 
Sia ny by 
1978 
Ni By be) 
1980 


CmAHAMAOW' 


13:85 


Ate Be A) 


a nN eee 


Bi ara 


Age Group 


310,640 
316,680 
326,240 
3 3, OU 
358,820 
eissommer 10 


444,919 
470,280 
487,200 
508,400 
530,400 


545,600 
560,400 
575,900 
5937700 
612,600 
ope bgt NESLG] 
647,700 
661,800 
Gri 000 
GF O00 


636,800 


50/200 


Undergraduate 
| Enrolment 


108,260 
118,800 
Oe. 
142,490 
155%, 600 
169-130 
180,710 
190,600 
£99,010 
206,050 


2457 0.00 


PA ihe Phe f=) 


Enrolment aS a 
| of: 18-21 Age Group 


° 
Ke) 


@pased on enrolments as reported by the Department of University 


Affairs. 


b 


Department of Treasury and Economics. 


TABLE LE-42Z 
Actual and Projected Total Full-Time Enrolment* 
in Provincially Assisted Universities in Ontario 
Derived from Age Group 18-24 
Estimate 1-C 


me 


Year 18-24 Total Enrolment as a % 
Dec.ie1 Age Group Enrolment of 18-24 Age Group 


1960 539,000 28,807 5.34 
1961 548,550 2p Br Moy <f5) 5.76 
1962 561,500 34,443 Ones 
An l963 574,500 Siebel) 6.82 
C 1964 604,100 44,853 TeA2 
Ia HAS I Se) 637/47 500 Dae! OL Bieee0 
Ws el9'6.6 1214 405 apse 8.64 
Ae 96:7 764,838 73,805 97,65 
Te ys: S277 0.0 Oi a7 0 20 LOR eu 
1969 850, LOO 997,650 boa. 
17 0 902.77 010 lal i22 Eee c wih 
Os] al: 934,800 £235,030 13s 
Pp DO 963,200 135,340 14.04 
R Lod 989,600 148,520 15.00 
0 1974 Ir 016), 300 Le2,.820 UG s.0a0 
J 49775 1,044,500 PISZ020 17.04 
2 1976 dey heh, pel O0) OSG L805 
Cc i e1. O25, S00 20g 7500 £3330 
> LO Peo ly 2.00 Pate ee AMONG) LO vou 
rb 1979 Lyte 7o00 PXI AS) AONE) 19780 
D 1980 te oy UU 237,050 20h 
1985 11697900 250,000 2 Meeaoah 
1990 1,043,500 242,975 237026 


ee eee 


@gased on enrolments as reported by Department of University 
Affairs. 


> Department of Treasury and Economics. 
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ve graduate enrolment. as. a¢percentage of: total» enrolment: 


Graduate enrolment was projected using total university 
enrolment as the base. The extrapolations of the ratio 
of graduate to total enrolment are based on the data for the 
Pastrecen years. The results are presented in Table II-43, 
Estimate 1-D. 
De Set 2 projections: The University Affairs data’ used. 
Set 1 covers only provincially assisted universities. The 
DBS data used in Set 2 cover all universities in Ontario, 
but refer to different definitions of graduate and under- 
graduate studies. 

In Set 2, undergraduate, graduate, and total enrolments 
are projected. The methodology is the same as that referred 
to above regarding Estimates 1-B, 1-C, and 1-D. The results 


7 


are presented in Tables II-44, II-45, and II-46. 


2, -Methods of projecting enrolment for the Colleges sor 


Applied Arts and Technology 
Projecting enrolments for the Colleges of Applied Arts 


and Technology (CAATs) is more difficult than projecting the 
enrolments for the universities. The main reason for this 
is, quite simply, the newness of the CAATs. (There is little 
history upon which to base trend analysis. 

The projected enrolments for the CAATs to 1990 rely heavily 


upon «the recent;projections to 1981-82 by Cicely Watecen, 


PME: 


TABLE II-43 
Actual@and Projected Full-Time Graduate Enrolment® 
in Provincially Assisted Universities in Ontario 


Estimate 1-D 


Year Total Graduate |Graduate Enrolment as 
Dec. Enrolment Enrolment ia % of Total Enrolment 


1960 2 Oi, Bog Be Sore 
1961 Bees) bPSs2 
igs hey 34,443 Neel ou 
A OS. Soe Lo EGR IG 
C 1964 44,852 se tee Ue) 
A 16.5 Dinh Biya Sie 
U 1966 6 2io ok bah ge. 
A ie Mep 7) Tp foe 1805) Taye 6 9 
L 1968 Bi, O16 i ee 2) 
196.9 SMS sysi5 nanan c)e 
19/0 Dey ae p ES eee) 
DoT £237,050 bears Uh 
Pp iS yf 135,340 eres 
R ches bs 148,520 13375376 Lora Sw 
0 1974 162,824 20; a0 12.49 
J 19:75 W878i, 020 22,420 Lee oye 
E 19°76 OZ 120 24,660 Be le 
C OO Tal, 201775 1.0 26,600 3 bo 
5 07-5 Zoe, £00 21017000 13% 0% 
. LEWES) 229%, OO 30,000 Hess ak 
D 1980 2871.0 ON) BONO AS Oe 
1985 2907, 0:100 337, 00'0 these 13 
1990 2A2S 915 Sogo abe yey: 


“Based on enrolments as reported by the Department of University 
ALfairs. 
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TABLE II-44 


Actual and Projected Full-Time Undergraduate 


Enrolment® in Ontario 
Derived from Age Group 18-21 
Estimate 2-B 


a 


“Based on enrolments as reported by D.B.S. 


b 


Department of Treasury and Economics. 


it ae Undergraduate Enrolment as a % 
Year Age Group Enrolment of 18-21 Age Group 
1960 310,640 29¢/ 50x: G40 
1961 316 ,680 32.,968 10.41 
1962 326,240 35,941 LeO2 
A 1963 BE begs Ba 39,990 LEA 
S 1964 358,820 45,369 12.64 
a 1965 SOs 00 52,224 13359 
U 1966 444,919 60,862 L3.05 
A 1967 470,280 oo, 204 14.74 
L 1968 487,200 91,092 16.64 
1969 508,400 94,554 18.60 
1970 530,400 106,668 200 LE 
1971 545,600 LES; 050 21.64 
1972 560,400 129,800 23616 
© 1973 575-7200 142,100 24.67 
R 1974 59/3. 951 0.0 L335 390 26.17 
0 Leo 612,600 164,500 26.65 
5 1976 bob, 200 L76., 390 2 lake 
2 1977 647,700 186,740 28% 35 
C 1978 661,800 198,300 29.96 
1 1979 672,600 2070 S052 
: 1980 677,800 214,720 31.68 
peel 084 685,364 219,860 32.08 
1986 614,649 IG Ae APA 36.74 
1990 562,414 Zid S10 38.0.5 


* 
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TABLE I1I-45 
Actual and Projected Total Full-Time 


Enrolment* in Ontario 
Derived from Age Group 18-24 
Estimate 2-C 


18-24 5 Total Enrolment as a % 
Year Age Group Enrolment of 18-24 Age Group 


1960 559, 000 B27, 2.00 529-6 
Ais Loa 548,550 siomreeil at 6.54 
16.2 26157500 3977209 pes he 
DL OG)5 574,500 44,191 Toe 
ce. 1064 604,100 oy OS he) 8.41 
JUSTE alge, Ss) 637,800 Stele oe Shas: 
ie Lo'66 TL au © 68,589 9.43 
eG / 764,838 W970 89 10.34 
Dee 96.3 O27 00 924589 da os 
1969 858,100 LO.8, 012 L2aaoU 
LoD 90277100 Ly 22 13.43 
eS aAY 934,800 134,453 14.38 
Dae 9 12 963,500 P48) cb ES ea osh 
Re 9/3 989° ,600 162,428 16.41 
ee <0; 7-4 1,016,500 LI 302 ye 
<hagepe RS i s) 1,044,500 188,477 18.04 
eg 1 9:76 1077.33, 500 2027309 aes 
oer he YY | Sip AR OPA eH8 0) 214,369 19.44 
fee Co-7:9 des hep 4.00 Zao 20.14 
me 19.79 17 567,000 23:37 09 5 20 363 
19380 A) > 00 246,990 24e02 
1981 1, L387 368 253,004 21.30 
1986 Eee Taye et she. 2595966 22506 
1590 17,0307,020 246,896 ee fa ia | 


OR et oe Se 


Apased on enrolments as reported by D.B.S. 


Ppepartment of Treasury and Economics. 


TABLE II-46 
Actual and Projected Full-Time Graduate 


Enrolment? in Ontario 


Estimate 2-D 


Year 


1960 
Bash oi 
1962 
1963 
1964 
+365 
1966 
1967 
1968 
1969 
1970 


Be Cr OC 


lot 
ds 29 52 
1S af be 
1974 
ik Whe. 
1976 
dies sed 
1978 
nope Be 
1980 


CDMHAANAAOW'N 


1981 
1986 


192.0 


Total 


Enrolment 


32. £4.00 
S570.1 2 
B95 269 
44,191 
UY A NS 
58,983 


68,589 
79,089 
O2°75.89 
LOG, OLZ 
LZ a24 


134,453 
148,111 
162,428 
ii pEoe 
188,477 
ZOU a0S 
214,369 
2244833 
2387595 
246,990 


253,004 


2A 2OGY 


246,896 


Graduate 
Enrolment 


16,403 
LS set 
20; 328 
22,479 
Pe Sof | 
Ppavy ge PAE: 
Zifap Ore? 
2935 
SWE os: 
3277 6L0 


33,144 
34,146 


See PAS 


Graduate Enrolment as 


a 


fo) 
Xe) 


“Based on enrolments as reported by D.B.S. 


of Total Enrolment 


8.10 
8.09 
8.47 
Shoot 
10.68 
gO a oe 
LiveZ ys 
Laaoe 
12.42 
12.46 
P2202 


L279 
T2220 
L2eo2 
12.64 
D2 2 
L2aee 
L269 
12.96 
TSS02 
P30 


Logie 
TSabS 


LS 30g 


PIN 


Saeed Quazi, and Farid Siddiqui.” As in the Watson-Quazi- 
Siddiqui work, two sets of projections are produced here. The 
first is based upon estimates of student supplies emanating 
from separate sources: Grade 13, Grade 12, Ontario population 
over 22, other provinces, and other countries. The second is 
based upon estimates of future age group participation rates. 
The first year enrolment projections and the corresponding 
projections of total enrolment from the first/ set, cover the 
years to 1981, and are presented in Tables II-47 and rI=482 
The projections from the second set, generally lower than their 
counterparts in the first set, cover the years through 1990, 
and are found in Tables II-49 and II-50. 
eae LeMmentary. school teacher projections 

Because the institutional arrangements for the training of 
teachers in Ontario are in a state of flux, we have not attemp- 
ted to project enrolment in teachers' colleges or in under- 
graduate teacher training programs. Instead, we have made 
projections for the demand for new teachers in-Ontario.; nese 
projections are derived from a recent study by Watson, Quazi, 


and TCE: 


3these tables may not be reproduced without permission from 

The Ontario Institute for Studies in Education until after 

the release of Ontario Colleges of Applied Arts and Technology, 
Enrollment Projections to 1981-82, by C. Watson, S. Quazi, 

and Farid Siddiqui (forthcoming). 


4 the Ontario Elementary School Teachers, A Study of Character= 
1stics and Supply /Demand Relations, Cicely Watson, Saeed Quazi 
and Russell Jones (forthcoming 1972). This report was partially 
funded under contract with the Planning and Policy Analysis 
Unit of the Department of Education. To use these estimates 


before their publication requires permission from the 
Department of Education. 
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TABLE II-48 
Colleges of Applied Arts and Technology 


Full-Time Total. Enrolment ,. Past’ and Projected 


Year 
av A967 
~ 1968 
a 1969 
L 

1970 
BL TL 
Age 1972 
wert973 
Oo 1974 
41975 
co (1976 
met 7 7 
e197 8 
eT S79 

1980 

1981 


iy oe 


ZO ASo 
2357304 
26,106 
rae fete bs iE 
31,445 
34,479 
37,344 
io fe Fo 
41,009 
41,988 


42,756 


Total 


L229 
eS pike 


24,430 


30,452 
37,745 
43,494 
48,818 
2 poh 
se Ja Be Ba 
Ohya 
103, 5:80 
74,904 
Lhe pO 
Tbe brian’! 


80,809 
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Source: Ontario Colleges of Applied Arts and Technology, 


Enrollment Projections to 1981-82, Cicely Watsam 
Saeed Quazi, and Farid Siddiqui. (fortheomingss 


Full-Time First Year Enrolment as Percent of Age Group io = 2a 


Academic 
Year Age group |Enrolment as participation rate 
Beginning ire al SO Age of age group 18-21 
October | Enrolment |(in 000s) | group 18-21 1967 = 100.0 


TABLE II-49 
Colleges of Applied Arts and Technology 


Relative increase in 


Ae Od 461.5 leg Sy IM 100.00 
: 1968 487.2 PL BCA OSs) 141.59 
4 1969 508.4 2.8947 Lo29'5 
L 
19:70 167950 530.4 Sel 994 1579 2:0.0 
P POL Ose 5 545.6 3.5033 196.00 
R or 2 Zinceo 560.4 ed eke: 212.00 
0 LOTS 25.7200 Si) Dai 4.0574 224.00 
J 1974 Zoya Soo 4.3076 241.00 
E LS figs) 2, OL Gk2=.6 4.5400 254.00 
Cc 19576 307 060 Scag’ 4.7634 266219 
7 LUC Wa S200 647.7 4.968 219.00 
E 1978 34,480 CioeS ba 208 291550 
D 1S Wi pe, 36,545 64] 226 5.4337 304.00 
1980 33.7540 677.8 Sea aia al 316.120 
1985 a2 OOo 636.8 6.6849 374.0 
990 43,009 SGW so 7.5786 424.0 


ee ee 


Source: Population figures from Department of Treasury and 
Economics. 
Enrolment figures from Ontario Colleges of Applied Arts 
and Technology, Enrollment Projections to 9 Sl=s.25, 
Cicely Watson, Saeed Quazl, and Farid Siddiqul 
(forthcoming). 
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TABLE -Li=50 
Colleges of Applied Arts and Technology 
Full-Time Total Enrolment as a Percent of Age Group 18-21 


Relative increase in 
Academic Age group} Enrolment as} participation rate 
Year Le 2) . OL gage of age group 1e6-2E 
Beginning] Enrolment] (in 1000) | group 18-21 1967 = 100.0 


Be 967 461.5 100.00 
: 1968 487.2 16125 
: 1969 508.4 198.23 
L 
1970 30,708 530.4 5.7896 238.99 
: 1971 34,629 545.6 6.3470 262.00 
: 1972 38,962 560.4 6.9526 287.00 
3 1973 43,109 575.9 7.4855 309.00 
Z 1974 47,318 593.7 7.9700 329.00 
; 1975 Eue aa: 612.6 8.4424 348.5 
: 1976 56,185 Scull! 8.9027 367.5 
; 1977 60,566 Sager 9.3509 386.0 
; 1978 64,850 661.8 9.7990 404.5 
: 1979 68,983 GIE6 10.2472 | 423.0 
1980 72,493 GT AB 10.6953 441.5 
1985 82,378 636.8 12.9362 534.0 
1990 86,129 567.5 V5 L770 626.5 


Source: Ontario Colleges of Applied Arts and Technology, 
Enrollment Projections to 1981-82, Cicely Watson, 


Saeed Quazi, and Farid Siddiqui (forthcoming). 
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Alternative projections were made corresponding to three 
different assumptions about future trends in pupil/teacher 
ratios. Estimate (1) assumes no change in the pupil/teacher 
ratio from that of the 1970-71 level; Estimate (2) and 
Estimate (3) assume two different target pupil/teacher ratios 
expected to be achieved by 1980; 22.0 and 21.0 respectively. 

In both estimates, it is assumed that the pupil/teacher ratio 
Weldebeeconstant after 1980 (Table Ti-51).. 

In view of the present mood of the public of Ontario 
regarding educational expenditures, and of current economic 
conditions, it seems unlikely that the pupil/teacher ratio 
will change in the next few years. It is probable, however, 
that both economic Deniers and attitudes toward school 
expenditures will change in a few years (in Estimate 1-A, a "few 
years" becomes three years). Then pupil/teacher ratios will 
again decrease, producing the same results as Estimate 2 before 
the end of this decade. Though it may seem a capricious choice, 
Estimate 1-A is in fact our "best guess" regarding these 
developments. 

Table II-52 indicates the potential mix of different sources 
of supply. In the past, supply came from qualified teachers 
migrating to Ontario and from new graduates of the Ontar1o 
Teacher Colleges. In view of the shortage of teaching jobs in 
Ontario and the higher qualifications now required for these 


jobs, it seems likely that immigration will become a less 


Fis eo ee er 
he . 


2 
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important source of teachers for Ontario. In this event, 
new supplies will come mostly or entirely from the graduates 
of the teachers' colleges and faculties of education. 
Estimates of expansion demand are based on increases or 
decreases in the number of elementary school students in 
Ontario. Replacement demand is based on past and present 
trends in attrition, which have been quite stable. The 
estimates of re-entries to the profession are also based on 
past and present trends. 

The, figures. in Table lI-52 indicate that,..1n the future, 
demand for new teachers will be mainly due to replacement 
demand. If the traditionally large number of teachers leaving 
the profession is reduced, then the demand for new teachers 
will, of course, contract: As more university qualified 
feachers conmie into the profession, it 1s likely that the 
number and percentage of those leaving the profession will in- 
ded be reduced considerably. Table II-52 depicts the plausible 
phenomenon of a decrease in the demand for new elementary 
teachers until 1973 (to 5,318), followed by a gradual increase 
to 2980. 

4. Secondary School teachers projection 
Three projections of the demand for new teachers are 


presented here. The projections for 1970-81 are taken from 


PABLE “EER Siz 
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Projected Demand for New Elementary School Teachers 


Year 


1969 


OSLO 


bee. ey Ore 


ike pe 
OT 2 
97S 
1974 
ASV Re. 
BOG 
1 el | 
1978 
be leg] 
1980 
jBepeie 


1990 


Source: 


(1) (2) 


Stock of|Expansion Replacement] Re-entries to 


Teachers| Demand 


56,800 

56,000 

58,662 162 
Deploy -403 
Sapo aS =S95 
57,666 She ee) 
Si bets peo KS) -48 
JO pooo 79 
58,666 345 
ay ste kegs, a3 
597355 geoph 
Se py ee eke) 1,066 
Sipe eee: 60 


(el awe Loy 6 LS20 


Saeed Quazi and Russell Jones (forthcoming). 


Li, On taro 


0) 


Demand 


Suny 10 
2 BT Re he 
8,724 
8,600 
Sq. Soa 
S007 
Op Oo 
8 OLT 
8,680 
8,790 
8.99.0 


poe 


(4) 


Profession 


2,038.2 
21 00 


3,042 


(5) 


Demand for — 
New Teachers — 


6,297 
5,779 
5,318 
5,770 
5,947 
6,062 
6,325 
6,435 
6,774 
Tr 
6,350 


8,390 


“Numbers in column 5 equal those in column 2 plus column 3, 


minus 


eolumn 4; 


Men th 5 Ryo %- 
: a = of 


a 
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a recent study by Watson and Ouazesr Those projections are 
ere naad here, to 19.85 -and.1990...-The-results) are shown aan 
Papves. ll-53 wands L1-54. 

Estimate 1 assumes a constant student/teacher ratio at 
the 2970 rate. Estimate 2. assumes an increase in the 
Btucent/teacher ratio to -l7.9 by 1975, a steady “decline ra 
eee] by 1985, and, constancy to.1990.° Estimate 3 a5Sumes ae 
prudent /teachers ratio to. anereaselto 17.J2 in 1974, to decline 
to 14.5 by 1985, and then to stabilize. 

With the great number of children born in, the: Vate fifties 
Or early Sixties ‘still toventer «the -highyschools:,” any reduction 
in the student/teacher ratio seems improbable for quite a few 
years. Estimate 1-A assumes the conditions of Estimate 1 to 
prevail until 1975, then a belated movement to the path depicted 
by Estimate 3. It seems a likely candidate for "most probable" 
Course of events. 
eee- A note on Grade 13" and enrolment. projections 

Table II-55 is included simply to preclude any confusion 
that might arise due to the fact that enrolment projections in 


most jurisdictions on this continent typically are based upon 


>The Ontario Secondary School Teacher, A Study of Character= 
istics and Supply/Demand Relations, Cicely Watson and Saeed 
Onaza ( Lorthcoming) ~ This: report. was partially funded under 
contract with the Planning and Policy Analysis Unit of the 
Department of Education. Permission from the Department 1S 
required before further publication of the figures given here. 
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TABLE II-54 


Projected Demand for Teachers in Public Secondary Schools in 
Ontario 1970-1990 


ee) (a) 


Expansion] Replacement |Re-entries to| Demand for* 
Year Demand Demand Profession New Teachers 


TS TO mis 37693 


meyilos se | 1,493 Seep 809 4,559 
1972136 ;7558°| 1,372 4,046 841 Neer ise 
1973 |37,847 929 4,202 870 hoes 
Po74-|39,152 1 1,305 Paap 900 re Ey 
1975 |40,212 | 1,060 4,502 925 4,637 
1976 |40,928 wiles 4,624 941 4,399 
WOT 7 | 41,279 351 4,707 949 4,109 
1978 |41,701 422 4,747 959 4,210 
Meee A> A702 | 2,001 4,796 982 “4/815 
1980 |43,703 | 1,001 4,911 1,005 4,907 
1985 139,682 | -800 4,646 913 2,933 
1990 |39,855 40 4,577 917 3,700 


fbi | 2 IN ee 


Source: The Ontario Secondary School Teachers, A Study of 
Characteristics and Supply/Demand Relations, Gucely 
Watson, Saeed Quazi (forthcoming) . 


@yumbers in column 5 equal those in column 2 plus colum ae 
Minus column 4. 


mee? = OP eB 2 
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TABLE TE E=55 
Ratio of First Year Full-Time Undergraduate Enrolment 
in Provincially Assisted Universities to 18-Year-Old 


and 19-Year-Old Population in Ontario 


lst year Undergraduate 
Enrolment as a % of 


lst Year Population] Population Population 

Full-time 

ndergrad. 
Year Enrolment Age 18 Age 19 Age 18 Age 19 
a0. 81,706 10.44 
OIG 
O63 
1964 Dat eid e 
19:65 
1966 119,690 122,662 15.56 
Reh we D 
1968 ava 1 Orc e 
1969 Or TAS. A Sei Ow 
1970 te 5<2 E337 24.00 
see T 2 Load pase es 26.528 
OH 2 allt 140.6 ah. 69 2.8 ee 
Lose i os 7 144.8 28.54 29:3 
1974 2] 149.8 29.15): 30.0 
5 Bo Rs .4 155 0 Fone a a: 30.44 
Hee By 3 NZ T5935 30.44 30.95 
EO 7 A Geis 335554 ee ea 
1978 aes BG ko B25..0 32ee 
O79 Pe HE BO as feo Le 8, 33 
1980 3 we ee) 34.01 33a 
9385 AS eee 34.83 34.05 
1990 


To Gierd 33.88 345 
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cohorts of eighteen-year-olds, while it is more appropriate 
to use nineteen-year-olds in Ontario. This is, of course, 
due to the established institution that is Grade, 13 in: his 
PrLovance ; 

The projections in this table indicate that using either 
the eighteen-year-old cohort or the nineteen-year-old cohort 
furnishes almost the same results over the period under 
consideration. First year enrolment was 10.21 Ber cent and 
102.44 per cent of eighteen-year-olds and nineteen-year-olds 
respectively in’ L961\) It was 23.06. perecent and 24.00 percent 
in 9 10n e lLtieLs wexpected to, péeso4..0Y perm cent and 33...377* percent 
in 1980, and 33.8 per cent and 32.93 per cent ‘1 Tie 9010 fea 
statement, of course, should not be interpreted as an implica- 
tan that, policy on Grade T3>wiil, or will not, have important 
effects upon participation in post-secondary education® in 
One arcO:. 
fi Conclus2ons 
ie UNL Verses ty 

The accuracy of a projection depends upon the quality and 
quantity of data available and the continuation of past trends. 
In view of the comments we have made in Part C about the 
University Affairs data regarding faculties, the degree of 
accuracy expected in the projections WLLIA varvietronecke 
faculty to* another. For those faculties which have had stable 


growth (as mentioned before, generally those which are con~ 


ae 


centrated at one or two universities), and whose trends are 
clear, projections may be considered quite reliable. For 

some faculties, projection results must be offered with 

many caveats. For others, any considerable effort at producing 
projections of enrolments is difficult to justify. 

According to Estimates 1-C and 2-C (Tables II-42 and If=45)5 
the expected total university enrolment will be 237,050 or 
246,990 by 1980. According to Estimates 1-B and 2-B (Tables 
II-4l1 and II-44), the expected undergraduate enrolment will 
reach 206,050 or 214,720 by 1980. These estimates include 
enrolment at existing and future undergraduate faculties of 
education, but exclude enrolment at teachers' colleges. 
According to Estimates 1-D and 2-D (Tables II-43 and 11-46), 
the expected graduate enrolment will reach 31,000 or 32,270 
by 1980. 

Estimates after 1981 should be seen as a direction of growth 
only. In particular, the validity of the estimates based on 
Grade 13 over a long period should be treated cautiously 
because=-or the doubtful future of “Grade 13... “Iniview of tie 
relative merits of the data and the stability of trends, we 
consider estimates based on the participation rate method 
to be more reliable, that is Estimates 1-B and 2-B are regarded 
aS more reliable than 1-A for undergraduate enrolment projections. 

Considering relative merits of the DBS and DUA data, we are 


inclined to favour the estimates based on DBS data. Thus, we 


Zao 


regard 2-B, 2-C and 2-D as being more reliableytiran” 1sB¢, 
iG eeond, £-Ds 

While Projection 2-D in Table II-46 is our "best guess" 
about graduate enrolment, it must be admitted that graduate 
enrolment is particularly hazardous to forecast. It is far 
from certain that the conditions which contributed to the 
expansion of graduate enrolment during the 1960s will 
characterize the next decade. Significant changes in these 
conditions will make the extrapolation of past trends mis- 
leading. Two of the most important of these conditions are 
employment opportunities for people with graduate degrees 
and public policy for the funding of graduate students. 

Employment prospects for people with graduate degrees are 
currently less promising than they were during the period of 
rapid expansion of graduate enrolment dn ther 196 0s'aem Leas 
less certain whether the depressed market for graduate degree 
holders is mainly a reflection of the general economic situ- 
ation or an indication of a structural disequilibrium that 
may persist for some years. As has been discussed in Chapter 
TIL of Part A, there has been little research on the effect of 
the job market upon students' enrolment decisions. Thus it 
may be said that not only are there uncertainties about the 
market for graduate degree holders, but also about the effect 
of job prospects upon the demand for places in graduate scnoow- 


It is not implausible, however, to Suppose that the feedback 
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from the market will result in a significant retardation of 


the growth of graduate enrolment. 


A second factor which may retard the growth of graduate 


enrolment is the raising of graduate tuition and/or reducing 


the availability of funding, particularly research Support. 


Changes in funding are not easy to predict, but suggestions 


about shifting a larger share of the cost of education, tothe 


students are beginning to be heard more cen emo ae Such 


changes. seem more likely to occur at tne graduate than under- 


graduate level. Moreover, there is evidence that graduate 


students are more responsive to changes in price than are 


undergraduates. M. L. Handa (forthcoming) has estimated that 


the price elasticity of enrolment demand in Ontario during 


the 1950-65 period was several times greater for graduate 


students than for undergraduates. 


are also more sensitive to employment prospects than under- 


ei 


raduates, since graduate education is almost entirely oriented 


to vocational preparation and graduates are one step closex 


to entering the labour market than are undergraduates. 


6 


The Economic Council of Canada stated that "some curtailment 

of public expenditure on higher education might be accom- 
plished without any significant adverse effects on. the quantity 
and quality of higher education by reversing the trend towards 
a declining proportion of expenditure covered by student fees." 
(Seventh Annual Review, 1970: 70). The Council -goes on to 
speak of "arrangements for replacing some public financing with 
larger private financing." The Council warns, however, that 
Such arrangements should be devised so that young persons with 
the ability and motivation for higher education are not 
prevented by financial barriers from pursuing higher education. 


eo ie cl Pal 
ae ae iy) ane 


Presumably, graduate students - 
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To say that graduate enrolment is very much dependent upon 
funding is to say that the size of future post-secondary 
enrolments is determined in large part by the future behaviour 
of educational policy-makers. "Predicting that behaviour is 
difficult. The projections in Table II-46 are based on the 
assumption that there will be no significant changes in the 
behaviour of policy-makers, or in the other factors which have 
influenced graduate enrolment. To take into Bocoane possible 
changes in policy and other influencing factors, alternative 
sets of projections of graduate and total enrolment are 
eresented in Tables 11-56 sand II-57. These are labelled as 
PAleernatives to; 2-D". 

The projections of graduate enrolment made in Table II-46 
Bbove dave igivenm, in. colLumm >(3) s0f) Tabley Ti-56, and as a 
percentage of total enrolment ins column (6)-/of abl ert a 
These are the projections based on DBS data which have been 
designated as our "best guess" estimates. The alternative 
projections of graduate enrolment are given in the fourth and 
fifth columns of Table II-56 and are expressed as percentages 
of total enrolment in the seventh and eighth columns of Table 
II-57. One alternative is obtained by assuming that the 
graduate percentage remains roughly constant at about 12 
per cent of total enrolment, rather than rising to 13 per cent 
as in the "best guess" projection. The constant percentage 


assumption leads to a projection of slightly under 30,000 for 


2o6 


ebed 43xou UO poNnuT AUOCD 


*pp-II eTqeL worzy ueye gd-Z uoTz0efOrd, 
-s‘aq°a Aq peqroder se sjuswToOTUe uo pesed,, 


ed ah 6SS‘PT 899‘ 90T OL6T 
ZTO0’80T 8SP‘ET VSS‘H6 696T 
685‘76 867‘TT T60‘T8 896T 
680‘ 6L Z8L‘6 Loe’ 69 L9O6T 
685‘89 EL UOL Z98‘09 996T 
€86‘8S 6589 71'S S96T 
€6L‘0S v7P'S 69€‘SP V9I6T 
T6T‘ bP T0z‘?F 066'6€ €96T 
697‘ 6€ Bcc TV6‘SE Z96T 
TL8‘SE €06‘Z 896‘ZE T96T 
OOT‘ZE 66S‘Z TOS‘ 6Z 096T 
v 


TeqOL 


SOTJTSASATUQ peystTssy ATTeTOUTAOAg UT JUSWTOAUG SUTL-TINd 


d-z uotzoeforg OF SOATREUTSTTY 
OTZeRUO UT YUSWTOAUG ARTSASATUN SUTL-TINd poeqoeflorg pue TenjzoV 


9S-II ATAaVL 


i 22 


Zon) 


O7r‘ Ore 
097‘ VEZ 
OZE’ 672 
Be wocce 
006‘ZTZ 
OPE” LOT 
086‘06T 
OOT‘6LT 
066‘69T 
00L‘9ST 
O00‘ PPT 


0S9‘ZET 
€ °4Sda 


“SGp-Il eTqeL wory usyey O-C¢ uotTjzoeloOIdg 


“OPp-II STGeL worzy usye4 d-c uotjzoelo 


CSP‘ LSZ 
NCGn0SG 
9EE' HC 
Ee hy VEC 
88S‘S7Z 
80P cic 


96S‘ 002 


090‘L8T 


9L9‘9LT 
vrs‘ T9T 
OvS’LPT 


99T‘ PET 


TeqOL 


Nos wow C 
996‘ 6SZ2 
yoo‘ EsSz 
066° 92 
G6S‘8E7Z 
CES CLES 
69€ ‘PTZ 
SOc 
LLY‘ S8T 
698‘LLT 
87P COL 
CEL OSE 


ESv‘PET 


SOTATSTAATUN peastTssy ATTetTOUTAOZg UT JUSWTOAUY UT L-TInNd 


OOD 


cite 

re) 
799° 62 
CeO Te 
09€‘0€ 
919‘ 62 
T6S‘8Z2 
887 \LZ 
899‘SZ 
917‘ PZ 
09S’7Z 
982‘ TC 
VPP’ 6r 
Oho, ee BAL 


Otel 


» (penutzuoD) 9S-It alavd 


9zE‘ZE 
9VT‘TE 
UV lec’ 
One Ce 
G9O0‘TE 
€€S‘ 62 
679'LZ 
€76‘SZ 
EROS EC 
GLY CC 
8ZE'0Z 
Lee <8 


C07’ OT 


azenpery 


Teer) ioe os 


oqenperbrzspun 


q 


OLS‘ PTZ 
078‘S7z 
098‘6TZ 
O2L Vie 
0€S‘LOZ 
00€’86T 
OL‘ 98T 
Ose‘ 9LT 
00S‘ P9T 
06€‘SST 
OOT’ZPT 
008‘62T 


0SO0‘8TT 


“pp-II ede, worzy ueye} g-z uot}oe[07g 
-s-q°:q Aq peyrT0dez se jUSUTTOAUS UO pseseg 


q 
e 
T66T 
986T 
T86T 
O86T 
6L61 
8L6T 
LL6T 
O67. 
GL6T 
PL6T 
EL6l 
cLO6T 


LLOt 


2 
azeek 


258 


ae Sia 


6S °c. 


eros yk 


dnoz5 eby pz-8t JO $ & se 


OL 


fe pone ee ie Dee -QXoU-UO" pent TquoD i 


TO ct 
OV OL 
SUG 
Lees 
Ie CE 
Sas Hier Ga 
GES 
tS 6 
LY 8 
60°8 


0T°8 


TeIOL FO & 


sobequeorzeg se posseidxg oTrAeAUO UT 


LAs 


quowjTozuq AAITSASATUH sUTL-TInNa pezoelorzg pue Tenz,oVY 


“pp-II eTGeL wory uayeR g-z uotTqoselorg 


q 


*-s-q°q Aq peqyr0deaA se sjuUsUTOAUS UO pesed, 


LS-II WIdvs 


Gor 

EPG Bae 
8T° PT 
Lat 
ULECU 
DEE 
96201 
LS 0'T 
SS 

ERTS 


T8°8 


Fees aR toe PRM fee rll 


e se] ojenpexzbzepun jJo ¢g e se 


Ele Oe 
09°8T 
V5 739T 
PL°bT 
ele ae 2 8 
Oarei 
DSF CL 
bi Eos Ri 
COL TL 
EV OF 


0S°6 


Leow 
Jo %e se 


q-z uotqzoelorg 02 SOATIeUTSITY 


$$ oO On , 


OL6T 
696T 
896T 
L96T 
996T 
S96T 
V96T 
€96T 
Z96T 
T96T 
096T 


T 
Ie9aZ 


209 


Se AGG 
L620C 
VL 6L 
LSA OE 
Ai O:t 
CB as.e 
ICs ST. 
Sf ia agi 
Sd eae a 
CEO 1 
Usa b 
66°PT 


6T°PT 


"Asad Z 


ee ae aera 
GF -CCua8 95 Ce 
SOT Oe Tz 
6L°0Z 7ZO°T2 
Evr0e 469° 0c 
P6°6T ¥1°0Z 
9Z7°6T bh'6T 
69°8T S8°8T 
T6é°LT .f0°8T 
See tau t0S 11 
GOL ike * OT 
Pench fe 76h 
SE°PT 8E°PT 
"aSd (1 “389 
S 


dnoiz5 eby 7Z-8T 


Jo % e se 


TeIOL 


Lec 9 


£0 79 


Sus 


elt 


TORU 


ie cL 
6¢C.- CA 
CE Cn 
CHC 
thect 
ORCL 
SOP Ca: 
LOsGE 
9OOCE 
Occ 
V0. CE 
GOCE 


hOmcr 


“Sp-II eTqey_, wory ueye}z 9-7 uotTzOefoId 
“9P-II STIPL wory uexez G-zZ uotTzOeLloId 


6O2ET 
A Wigs Sa | 
OT St 
LOT 
COBEN 
96°?T 
68 °CcT 
Oe OL 
CLracL 
v9°ct 
Core CN. 


OCC Cie 


Ole at 


SUSWTOIUY [TeIO. 


JO 


$e se 


“pp-Il eTqeL wory ueyeq d-Z uoT_OelOIg 


q 


Sak oe GI Aq poqzods12 se sqZUuswTOrAUS UO Berea 


O38 <9 


LY 9 


Len O 
See 


(Ea a 


Come L 
LO SVL 
Leer 
6h 1 
BLLET 
Ear 
Sisal 
Ee Sel 
Lae ik 
OL EL 
Sheets § 
[dee I Ba 


Sie eho 8 


OMG y 
Gite rE 
807 ST 
£0°ST 
L600.1 
68.275 
08° PT 
OF Sit 
OSV 
LV ev L 
N ib 4 (20 
LlevE 


6SFEA 


€ “ISH Z “ISH (IT “3Sa/€ “IS 7 “Sa T *3Sa 


(0 Lh ge One eae eae ee OE a Ya 


oazenperhbzSspuyn 


a}zenperzy 


e (penut7uoD) LS-II WIdVL 


To 14 aoe 


Seaee 
VOI 
BO.2ct 
895 TE 
SBOE 
2 Om Oe 
esr 3c 
S67 2c 
pins lates A 
15 Nites A 
jie aa a 
© ig hae Pe 


Ae ON G4 


(s 


T2-8T JO $ & Se 


azenperzabrepun 


T66T 
98 6T 
T86T 
O8 6T 
6L6T 
B8L6T 
EL6T 
SL 6T 
SL6T 
VL6T 
€L6T 
cL6T 


TL6T 


T 
TeOK 


260 


1991, compared to just over 32,000 for the basic projection. 
A more pessimistic projection is that total enrolment will 
remain at the 1970 absolute level--14,600. This implies a 
decrease to about 6 per cent in the graduate percentage of 
total enrolment. 

The alternative projections of total enrolment correspond- 
ing to the alternative projections of graduate enrolment are 
shown in the last two columns of Table II-56. These are 
obtained by adding the alternative projection of graduate 
enrolment to the basic projection of undergraduate enrolment, 
given in column (2) of Table II-56. Since graduate enrolment 
is a relatively small component of total enrolment, large 
variations in projections of the former involve only relatively 
small variations in projections of the latter. The pessimistic 
projection of graduate enrolment is less than halfi-“or 
Projection 2-D, yet the corresponding total enrolment pro- 
jection implies a participation rate of 22.5 per cent, compared 
EO 23297. per: cent: for Projection 2=D. 

To say that a constant absolute number of graduate students 
will likely have no important effect upon the total number of 
university students is not to say that it will have no 
important effects upon the style of life in this provinceyao. 
course, both on and off the campuses. The predictions of those 
effects are He cna he scope of this. veport. i-leris ape ree wee 


to mention, however, that such a constraint might initiate a 


26. 


period of greater competition among university students, 


with concomitant interesting implications for the behaviour 


of students and professors. Beyond any doubt, under conditions 


Greaseries, Of “cohorts of ferent size for a long time to 
come, there would be imposed a decreasing level of post- 
graduate educational attainment for each successive cohort. 
ee CObleges, of Applied Arts and Technology 

Four estimates are being presented in Tables II-47 through 


TI-50. They were made on two different bases, as discussed 


in Section D. We are inclined to favour the first two estimates 


Uiabtes .T-47 and Ii-48) /for the period jup to 198) sand=the 
Iatter two for the period after 1981. 

The estimates presented in the above tables exclude enrol- 
ment in Ryerson Polytechnical Institute and nursing schools 
aameare “based on. the assumption that theviuture rolevor tiie 
CAAT will remain the same as at present, mainly to provide 
terminal post-secondary education. 

3. Elementary School teachers 

We have presented in Table II-51 four estimates of the 
number of teachers required by Ontario elementary schools 
to 1990, based on. four probable pupil/teacher ratios. 
Having indicated preference for the assumption that 
pupil/teacher ratios will begin a gradual decline only 
after 1973, the estimates of the demand for new teachers 


Bact year ore as in Table 11-52. ,.,.The size of a student body 
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in faculties of education that would be required to produce 
this annual supply of new teachers has not been estimated. 
4. Secondary school teachers 

Table II-53 presents four projected estimates of the need 
for secondary school teachers, based on four probable 
pupil/teacher ratios. Here it is assumed there will be no 
reduction of student/teacher ratios before 1975. The required 
new teachers for very modest (and perhaps irregular) expansion 
and for replacement will constitute an annual demand as 
estimated in Table II-54. As in the case of elementary 
school teachers, no estimates of the number of students 
enrolled in faculties of education required to produce this 
annual supply of teachers have been made. Moreover, no 
corrections have been made on the basis of assumptions as to 
whether Ontario will or will not, in the future, be a net 
importer of secondary school teachers. 

CHAPTER IIT 
SUMMARY OF PART B 

Part B is divided into two chapters. The first chapter 
contains projections of requirements of highly qualified man- 
power in Ontario to 1990. The second chapter contains ovo 
jections of enrolment in post-secondary education in Ontario 
COL o9 0% 

The main purpose of the chapter on manpower requirements 
projections is to illustrate in detail the methodology for 


making projections, pointing out along the way the diffi- 
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culties posed by lack of data and by poor understanding of 

the processes of substitution among different types of 
Manpower. Tne inadequacy of the data used in this part of 

tne study should be underscored. In the authors' opinion, 

the poor quality of the data on which these and other manpower 
requirements projections are pased makes any attempt to 

derive policy recommendations solely from manpower projections 
a rather foolish undertaking. To avoid even the appearance 

of this, the authors eschew any comparisons between the 
requirements projections in Chapter I and tne enrolment 
projections in’ Chapter Il. 

Chapter I begins with a discussion of alternative defini- 
tions of "highly qualified manpower". The operational 
definition of tne Canada Department of Manpower and Immigration 
is selected, i.e. persons employed in professional and tech- 
nical occupations for which a university degree is usually 
necessary. Manpower requirements are projected for this group 
of occupations. The Manpower and Immigration definition of 
highly qualified manpower, and hence this projection exercise, 
excludes occupations for which the typical training is in the 
Colleges of Applied Arts and Technology. Unfortunately, there 
is not sufficient data to do projections for this important 
set of occupations. 


Selected data on highly qualified manpower in Ontario are 
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examined. Most of the data on such characteristics as age, 
sex, citizensnip, location, education, etc. is from the 1967 
Silvey OL. Highly Qualified Manpower conducted by the Canada 
Department of Manpower and Immigration. Following the examina- 
tion of data on highly qualified manpower, there is an overview 
of the methodology used in projecting future manpower require- 
ments. For reasons discussed in the overview, so far as is | 
possible the occupational co-efficient method is used in 

making the projections. Projections of required manpower 
inflows are made for 42 industries under 24 different combina- 
tions of assumptions about the rate of growth of output, 
Stabllaty. of soccupationalco-efficients, appropriate level of 
sectoral aggregation, and attrition. Comparison among the 24 
sets of projections gives some evidence of the sensitivity of 
projections to variations in the underlying assumptions. 


The manpower requirements projections are highly sensitive 


to the assumed rate of growth of output. A difference of one-half 
per cent in the growth of annual output is associated with a. 4 
difference of more than ten per cent in the required manpower 

inflow during the period projected. The differences between 

projections based on 1961 occupational co-efficients and those 
based on projected occupational co-efficients vary across | 
occupations, being small for some occupations and large for 


others. The projections are not sensitive to the degree of 


aggregation, variation in the required manpower inflows between 
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the aggregate projection and the sub-sector projections 
being about0.2 per cent. 

Thevenrolment = projeceLons= in Chapter “ll-are=forscnesuut 
versities, Colleges of Applied Arts and Technology, and 
teacners' colleges. These institutions make up about three- 
quarters of post-secondary enrolment in Ontario. Omitted are 
nursing schools, colleges of agriculture, registered private 
schools, and Ryerson Polytechnical Institute. 

The enrolment projections are preceded by a survey of 
projection methods and recent studies. The most widely used 
method is the age group participation rate, e.g. projecting 
university enrolment as a proportion of tne population aged 
18-24. Recently, there has been much interest in flow models. 
In’ysuch ‘models, one“must “first project the. transition propore 
tions, e.g. second year enrolment in year t as a proportion of 
first year enrolment in year t-1l. Since data on actual flows 
is not available, one must estimate transition proportions 
indirectly, comparing the stocks in different years. The 
transition proportions that have been estimated in this way 
show considerable instability over time, which raises some 
questions about the reliability of the data. Thus, though 
enrolment projections using transition proportions are reported 
here, it is suggested that the alternative set of projections 
using the participation rate method are more reliable. 


The flow model projections use enrolment data from the 
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Ontario Department of University Affairs and from individual 
universities. Alternative sets of projections based on the 


participation rate method are made, using University Affairs 


data in one, and DBS data in the other. Of these three sets of 
projections, the participation rate method applied to DBS data % 
is thought to be the most reliable. 

The authors consider the best projection to be that under- 
graduate enrolments will increase from 106.7 thousand in 1970 
(as reported by DBS) to 214.7 thousand in 1980. Enrolment as 
a proportion of the 18-21 age group is projected to rise from 
9.5 per cent and 20.1 per cent in 1960 and 1970, respectively, 
€owod-.77 per cent in «19 30% 

Graduate enrolment is a particularly hazardous phenomenon | 
to project. Graduate as a proportion of total enrolment rose 
from.8 per cent to 12 per cent during the 1960s. As as"bear 
guess", it is projected as rising to 13 per, cent by 1980) amg 
levelling off at that, proportion of total enrolment. 

Other assumptions about graduate enrolment are perhaps as 
realistic as this. A conservative but defensible assumption 
is that graduate enrolment in absolute numbers may be held to 
some approximation of what it now is. Projections of the total 
graduate and undergraduate enrolments assuming graduate enrol- 
ment fixed at 14,600 (actual graduate enrolment in 1970 was 
14,559) are presented along with a brief comment on the 
implications for competition among university students of such 


a ceiling. 
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A full-time enrolment in the Colleges of Applied Arts and 
Technology is projected using several different assumptions 
about participation rate. mea erence from 24,000 students 
in 1969 to 79,000 in 1980 is suggested as "most probable". 

In the case of all the enrolment projections, it is 
emphasized that the size of future post-secondary enrolments 
is determined in large part by the future behaviour of 
educational policy-makers. The prediction of that behaviour 
is as difficult as it is immodest. Alternative sets of pro- 
jections, therefore, should be regarded as statements of the 
results to be expected from feasible policy decisions rather 
than predictions of that policy or the limits. of, policy 


options. 


?_ 


34% 


ra 


eet Seta ens estes 


Rae 
4 


ae gate 


Regs 


Ce 


eters 


Pall 
4? 


Cal 
Je 


Pd 


+ 


£ 


; 
* 
= 


“aie 


raw 2 a 


. 
r: 


' 


ny 2 
. id ! 
4 
ig | ; 
> 
7 = 
al ] 
aud 
» 4 " e 
I 
4 “ é 
a # 
| 4. 
7% 
thy ‘ 
Pap = 
¥ H 
? a 
‘3 
nit “4 
“4 -_ io 


= 7 a 
r o é ~ 
4 ‘ 
7 4 ¢ ‘ we > 
je art 
> a 
5 - 
i. “ i 
> t 
“ f ' ¢ ee : 
BS ; . 
a - ara : 
’ . : - < 
< r 
- - ; P 
- ~ 
~ bf ‘- as 
: ; Ne Li 
¢ 
; Pe) 
Lo ve C5 iy 
t f 
7 : = 
- ' 
£2 Pater 
\ 
7 : - vr 
i « ae ; 
‘ 
. 
. " b 
a ‘ Prd  . 
a ¥ : 
£ * ~ 
' . 
y . y - - ° be ~~ 
$ | ac : - 
, : 2 i % 
A 4 
ba ’ - 4 
A : . . 


- 


1p) 
3 
fa 
fa 
fx] 
fy 
fe 


ay “ 


REFERENCES 


Adelman, I., "A Linear Programming Model of Educational 
Planning: A Case Study of Argentina." In The Theory and 
Design: of Economic Development, edited by I. Adelman and 
E. Thorbecke. Baltimore, Johns Hopkins, 1966. 


Adiseshiah, M. S., "Unemployment of Engineers in India." 
Impact of Science on Society, XIX, I (1969). 


Ahamad, B., A Projection of Manpower Requirements by Occupation 
in 1975: Canada and Its Regions. Ottawa, Department of 
Manpower and Immigration, Program Development Branch, 1969. 


Alexander, W. E., Holland, J. W., Quazi, S., "Dilemma in 
Development: A Report Dealing with Some of the Problems 
Facing Those Responsible for Post-secondary Education in 
Kenora, Ontario." Report prepared for the President, 
Confederation College, Thunder Bay., Ont., November, 
1970 (mimeo). 


Piperye>. introduction jor ControL Concepts in Educational 
Planning Models." in Mathematical Models in Educational 
Planning, by the Organization for Economic “Co-Operarioen 
and Development. Paris, 1967. 


Anderson, C. A., "The Adaptation of Education to a Mobile 
Society." Journal of Human Resources (springye) 96o)0, ecco 
followed by R. G. Hollister's comment (1967). 


Anderson, C. A., and Bowman, M. J., Education in Economic 
Development. Chicago, Aldine, 1965. 


Andrews, P. W. S., "A Further Inquiry Into the Effects of Rates 
of Interest." Oxford Economic Papers, III (Feb., 1940). 


prvow,>K. J.j. and Capron, :W. M., "Dynamic Shortages and Price 
Rises: The Engineering-Scientists Case." Quarterly Journal 
of Economics (May, 1959), 292-309. 


Association of Universities and Colleges of Canada. "More on 
the Universities and the Environment." University Affairs, 


Pein ul> 971), 24-8 


Averhan, J., Lectures on the Labor Force and Its Employment. 


Geneva, International Institute for Labour Studies, 1964. 


Bakke, W. E., "An Integrated Manpower Policy." In Employment 
Policy and the Labour Market, edited by A. M. Ross. 
Berkeley, University of California Press, 1967. 


Balogh, T., "The Economics of Educational Planning--Sense and 
Nonsense." Comparative Education, -. (October, L9G2).; 


Banks, Js) and-Hohenstein; "G.-Ley Conceptual Modéelseand 
Procedures for Predicting Higher Education Enrollment. 
Paper presented at the 38th National O.R.S.A. Meeting, 
October '23480),<)\ L9-70% 


Barkan,.S., ed. “Technical Change andi Manpower Planning: “<€o= 
Srdainatio0n:.at Bnterprise Level: A Series of National Case 


Studies. Paris, Organization: for Economic’ Co-Operation van 
Development, 1967. 


Pastableor. Po, Pubic Finance, 3rd ed. New York, Macmillan; 
DO 3a% 


beckery) .G. S.',,Human Capital: A ‘Theoretical and Empirical 


Analysis With Special Reference to Education. Princeton, 
NN. ues, oerinceton Universpty Press, 1964. 


Beckerman, W:, "Projections and Productivity Concept.” “In 
Planning Education for Economic and Social Development, by 
foe Parnes.-Paris,Orgahizatron tor Economic -Co= 
Operation and Development, 1962. 


Bemis, M., and McLure, W., Symposium in Occupational Education, 
Manpower, and Economic Change in the United States: Final 
Report. Bloomington, Ind., Phi Delta Kappa, 1966. 


Benard, J., "General Optimizing Model for the Economy and 
Education." In Mathematical Models in Educational Plannin 
by Organization for Economic Co-Operation and Development, 
LOO 


Ben-Porath, Y., "The Production of Human Capital and the Life 


Cycle of Earnings." Journal of Political Economy, I (Auguaey 


L967). 


Berelson, B., Graduate Education in the United States. New York, 


McGraw-Hill, 1960. 


Berger, PP. L.,/ed. The Human Shape of Work. New York, 
Macmlevan’ 2(71 .il’..) 


Berman, B. R., “An Approach to Absolute Measure of Structural 
Unemployment." In Employment Policy and the Labour Market, 
edited by A. M. Ross. Berkeley, University of California 
Press, 1967. 


Bertram, G. W., The Contribution of Education to Economic 
Growth. Ottawa, Queen's Printer, 1966. 


Blaug, M., “Approaches to Educational Planning." Economic 
Tournal.UXxXVlLL, 306 (June, 1967), 262-8). 


, “An Economic Interpretation of the Private Demand 
for Education." Economica, New Series, XXXIII, 130 (May, 
19.66). 


»aeeconomics, of, Education :.7A Selected Annotated 
Bibliography, 2nd ed. Oxford, Pergamon Press, 1970. 


Economics of Education: Selected Readings, 2a VOLES. 
HarmondSworth, Eng., Penguin Press, 1968-69. 


Blaug, M., et al, The Utilization of Educated Manpower in 


Industry: A Preliminary Report. Toronto, University of 
Toronto Press, 1967. 


Blum, J., "Planning Models for the Calculation of Educational 
Requirements for Economic Development: Turkey <i. nCcono= 
metric Models of Education: Some Applications, by 
Organization for Economic Co-Operation and Development. 
Paris,.-1965: 


Bombach, G., "Manpower Forecasting and Educational Policy: 
Sociology of Pducation,  XXkXViLL,. 977 343-74. 


Boon, G. K., Economic Choice of Human and Physical Factors in 
Production. Amsterdam, North Holland Pub., 1964. 


Borrie, W. D., and Dedman, Ruth M., University Enrollments in 
Australia, 1955-70. Canberra, Australian National 
Briawersi tyy~19. 70. 


Bowen, W. G., "Assessing the Economic Contribution of Education: 
An Appraisal of Alternative Approaches." Higher Education: 
Report of the Committee Under the Chairmanship of Lord 
Robbins, 1961-63. London, HMSO, 1963, 4, 13-96. 


PP: 


, Economic Aspects of Education: Three Essays. 
Princeton, N. J., Princeton University, Industrial Relations 
Section, 1964. 


Bowles, S., "The Efficient Allocation of Resources in Education." 
Quarterly Journal of Economics, 8l, 2 (May, 1967). 


Bowman, M. J., Expectations, Uncertainty, and Business Behaviour. 
New York, Social Science Research Counce Ly 19ss< 


Boyd, A. D., “Whither Ph.D.'s: A Survey of the Employment 
Status of Recent Doctoral Graduates in Engineering and 
Science." Ottawa, 1970 (mimeo). 


Briggs, ob. ,.ce. aly Techniques for Selecting and Presentin 
Occupational Information (n.p.). American Institute for 
Research in Behavioral Science, 1966. 


Burtle, J., “Input-Output Analysis as an Aid to Manpower 
Policy." International Labour Review (May, 1952), 600-26. 


California Department of Finance, Projections of Enrollment for 


California's Institutions of Higher Education ,*1960=/3% 
Sacramento, 1960. 


Canada, Bureau of Statistics, Occu ational Classification Manual, 
Census of Canada 1961. Ottawa, Queen's Printer, £96 Ls 


Canada, Department of Labour, Economics and Research Branch, 
Factors Determining Occupational Trends in Canadian Economy. 
Prepared by N. M. Meltz (Ottawa, 19617). 


, Manpower Trends in Canada; Charts; Leaves. Ottawa, 


Queen's Printer, 1965. 


' mployment and Earnings in the Scientific and 
Technical Professions, 1958-1961. Ottawa, Queen s Printer, 


IES Kah 


: , Department of Manpower and Immigration. Career 
Outlook: University Graduates, 1966-67. Ottawa, Queen's 
Printer (n.d.). 


, Parliament, Senate, Special Committee on Manpower 


and Employment, Final Report, June 14, 1961. Ottawa, 
Queen's Printer, 1961. 


Carroll, A. B., and Ihnen, L. A., Costs and Returns of Technical 


° . —————— en —e—cvlhlw“HYU OOS ST” 
Education: A Pilot Study. Raleigh, N.C., State University, 
1966. 


Cartter, A. M., An Assessment of Quality in Graduate Education. 
Washington, D.C., American Council of Education, 966. 


, "Scientific Manpower for 1970-1985." Science, 
Chix r (April): 197 )) 7 32 =40- 


Committee for Development of Tertiary Education in Victorada, 


The Development of Tertiary Education iMevViCctoria, t36o— Ta. 
Report and Recommendations. 


Committee of Presidents of the Universities of Ontario, Post- 
Secondary EducacLom im Ontario. 7 Report.,to >the Advisory 


Committee on University Affairs. Toronto, University (ane 
Toronto Press, 1963. 


Pp repor tr LOuelc Committee of University Affairs and 
the Committee of Presidents of Provincially Assisted 


Universities. “sforonto, 1966. 


_, Ring of Iron. Toronto, University of Toronto 
Press, 1970. 


Conference on Education and Income, University of Wisconsin, 
Education, Income, and Human Capital, edited by W. L. Hansen. 
New York, National Bureau of Economic Research, LOS. 


Correa, H., The Economics of Human Resources. Amsterdam, 
North-Holland Pub., 1963. 


, "A Survey of Mathematical Models in Educational 
Planning." In Mathematical Models in Educational Plannin 
by Organization for Economic Co-Operation and Development. 
Paris, 1967. 


Correa, H., and Tinbergen, J., "Quantitative Adaptation of 
Education to Accelerated Growth." Kyklos, XV, 4 CLI6 2)", 
776-85. 


Cowan, R. W. T., Education for Australians. Melbourne, F. W. 
Cheshire, 1964. 


Crispo, J., "Meeting Canada's Manpower Challenge: Some 
Education and Training Implications." In Proceedings of 
the 11th Annual Conference, June 8 and 9, 1964, by McGill 
University, Montreal, Industrial Relations Centre. 
Montreal, 1964. 


Batter, sh. Higher Education in the American Economy. New 
York, Random House, 1964. 


Pease As, Discussions 4 -Current Psychological Theories of 
Occupational Choice and their Implications for National 
Economy," by J. L. Holland, Journal of Human Resources, 
Diet (Spring, 1967). 


Davis; lis» Biy Contes, Roi Rey Hoffman, J., "Current Job Design 
Criteria." Journal of Industrial Engineering, Il €1:95 5222 


Davis, R. G., Planning Human Resource Development, Educational 
Models and Schemata. Chicago, McNally, 1966. 


Debeauvais, N., “Methods of Forecasting Long-Term Manpower 
Needs." In Planning Education for Economic and Social 
Development by H. S. Parnes. Paris, Organization for 
Economic Co-Operation and Development, 1962. 


Delehanty, J. A., Manpower Problems and Policies. Scranton, Pang 
International Textbook, 1969. 


Dempsey, M., "Industrial Training for the Twentieth Century." 7 
Training for Progress, IX (1970), 16-24. 


Denton, F. T., An Analysis of Inter-regional Differences in 


Manpower Utilization and Earnings. Ottawa, Queen's 
Printer, 1966. 


Doeringer, P. B., and Piore, M. J., "Tnternal Labour Markets, 
Technological Change, and Labour Force Adjustment." 
Harvard University, 1966 (mimeo). 


Dressel, P. L., "Comments on the Use of Mathematical Models in 
Educational Planning." In Mathematical Models and Educa- 
tional Planning, by the Organization for Economic Co- 
Operation and Development. Paris, 1967. 


Drummond, I., "Labor Markets and Educational Planning." In 
The Canadian Market: Readings in Manpower Economics, 
edited by A. M. Kruger, and N. M. Meltz. Toronto, University 
of Toronto, Centre for Industrial Relations, 1968. 


Bckaus, Rs os, (Bducation, and Economic Growth." In Economics of 
Higher Education by 5. J. Mushkin. Washington, Office of 
Education, U. S. Department of Health, Education, and 
Welfare, 1962, 102-28. 


Economic Council of Canada, An Analysis of Post-War Employment 
by F. T. Denton and S. Ostry. Ottawa, Queen s Printer, 1965. 


, A Declaration on Manpower Adjustments to Technolog- 
ical and Other Change. Ottawa, Queen's Printer, 1967. 


, Seventh Annual Review: Pattern of Growth. 
Ottawa, Queen's Printer, 1970. 


Ellis, S. D., "The Match Between the New Supply of Physicists 
ena ernelr JOb Opportunities." .A talk presented to the 
American Physicists Society. Washington, D.C., April 
Zee O70: 


Emmerij, L. J., and Thais, H. H., “Projecting Manpower Require- 
ments by Occupation." In Lectures and Methodological Essays 
on Educational Planning by the Organization for Economic 
Co-Operation and Development, Directorate for Scientific 
AtpiLairs. *Paris, 1966; 


Evan, W. M., "On the Margin--the Engineering Technician." In 


The Human Shape of Work, edited by P. L. Berger. New York, 
Macmillan (n.d.). é 


bineses. The Use or the: Dictionary .of Occupational Titiles«as 
a Source of Estimates of Educational and Training Require- 
ments." Journal of Human Resources, CXI, 3 (1968), 363-75. 


Hotcer = J. Ke,and Nam, Cs B.,. "Trends..1n Education~in Relation 
to the Occupational Structure." Sociology of Education 
(rat, 1964) , 19-34, 


Gannicott, K., and Blaug, M., "Manpower Forecasting Since 
Robbins: A Science Lobby in Action." Higher Education 
Review, II, 1 (1969). 


Golgstein, H., and Swerdloff, S., Methods of Long=term 
Projections of Requirement for and Supply of Qualified 
Manpower. Paris, UNESCO Statistical Reports, No. 12, 1967. 


Gordon, R. A., ed., Toward a Manpower Policy. New York, 
Wiley, 1967. 


Greenawalt, G. J., Predicting School Enrollments. Cambridge, 
Mass., New England School Development Council, 1966. 


Gross, Ai C., "On Engineering Education and Engineering 


Students." The Journal of Higher Education, XL, 7 (October, 
1969 isd 20-32;, 


Hagen, E. E., The Economics of Development. Homewood, I1l., 
De trwin, 2968s 


Hanau, A., Die Prognose der Schweinpreise. Ber lint: (nop ose 2 


Handa, M. L., Towards a Rational Educational Policy: An Econo7- 
metric Analysis for Ontario 1951-65 with Tests 1966-68 and 
Projections 1969-75. Toronto, The Ontario Institute for 
Studies in Education, Monograph Series No. 12 (forthcoming) 
2972. 


Handa, M. L., and Skolnik, M. H., On Em irical Analysis of the 
Demand for Education in Canada. Prepared for an Economic 


Council of Canada Seminar on The Political Economy of ~ 
Que s,..0ctobex;, 1971 (mimeo). | 


Canadian Education." Montebello, 

Hansen; We bey one Economics of Scientific and Engineering 
Manpower." Journal of Human Resources (spring, 1967), 
191-220. 


, “Labour Force and Occupational Projections." In 


Proceedings of the 18th Annual Winter Meeting, New York, 
Dec. 28-29, 1965, by the Industrial Relations Research 
———$—_—_————$————$—— . . 

Association. Madison, W1S., 1966. 


Hansen, W. L., and Weisbrod, B. A., Benefits, Costs, and Finance 
of Public Higher Education. Chicago, Markham Pub., 1969. 


Harbison, F. H., and Mooney, J- D., eds., Critical Issues in 
Employment Policy: A Report. Princeton, N.J., Princeton 
University Press, 1966. 


Harbison, F. H., and Myers, C. A., Education, Manpower, and 
Economic Growth: Strategies of Human Resource Development. 


New York, McGraw-Hill, 1964. 


, Manpower and Fducation. New York, McGraw-Hill, 1965. 


Harms, /Gsrys etal. Projective Models of Employment by Industry 
and by Occupation for Small Areas: A Case Stuay and a Manual 
for the Development of Estimates of Future Manpower Require 


ments for Training Purposes. Washington, D.C., Manpower 


Administration, 1966. 
Harris, S. E., Economic Aspects of Higher Education. Paris, 
Organization for Economic Co-Operation and Development, 1964. 
Heneman, H. G., and Seltzer, G., Manpower Planning and Forecast-— 
4n-the Firm: . An Explorato Probe. Minneapolis, 


in 
Minnesota University, Industrial Relations Center, 196.3% 


Holland, J. L., "Current Psychological Theories of Occupational 
Choice and their Implications for National Planning." 
Journal of Human Resources, II, 2 (spring, 1967). 


Holland, J..W., "Educational Planning and the Changing Political 
Climate." A paper presented at the CAPE-CCRE-CERA joint 
conference, St. John's, Newfoundland, June, 1971 (mimeo). 


ey eee ee ee Sg tant oe i 4 


£r ‘ 
Te a oe 


a, oa 


ee ee ee ee ee ey 


Hollister, R. G., "The Economics of Manpower Forecasting." 
International Labour Review (April, 1964), 371-97. 


, "An Evaluation of a Manpower Forecasting Exercise." 
In The Economics of Education, edited by M. Blaug. 
Oxford, Pergamon Press, 1966. 


, A Technical Evaluation of the First Stage of the 
Mediterranean Regional ‘Project. Paris, Organization “fox 
Economic Co-Operation and Development, 1967. 


Horowitz, M. A., Zymelman, M., Herrnstadt, I. L., Manpower 
Requirements. for Planning: . An International Comparison. 
Boston, Mass., Northeastern University, Department of 
Economics, 1966. 


ifling, W. M., and Zsigmond, Z. E. , Enrollment in Schoolsand 
Unaversitres 195 l-o2%to 1975-70. heonomcs Council wor 
Canada, Staff Study No. 20. Ottawa, Queen's Printer, 1967. 


Illinois Higher Education Commission, Illinois Looks to the 
Future in Higher Education.) “Report ofthe Commission ato 
the Governor and Legislature of the State of Illinois. 
Cnacago, L957. 


International Labour Office, International Standard Classifica- 


BLon Of Occupations. — Geneva, V1953% 


, International Standard Classification of Occupations. 
Rev. ed. Geneva, 1969. 


International Seminar on Employment Forecasting Techniques, 
Brussels, 1962, Employment Forecasting: Final Report. 
Paris, Organization for Economic Co-Operation and 
Development, 1963. 


Jackson, R. W. B., The Problem of Numbers in Universit 
Enrollment. Toronto, Canadian Education Association, 1963. 


Keat, P. G., "Long-run Changes in Occupational Wage Structure, 


1900-1956."" Journal of Political Economy” (December, 1960), 
584-600. 


Keys, B. A., and Wright, H. H., Manpower Planning in Industry: 
A Case study. Ottawa; Queens Printer, 1966. 
Killingsworth, C. C., "Automation, Jobs, and Manpower." In 


Labor and the National Economy, edited by W. G. Bowen. 
New York, Norton, 1965. 


10 


Klassen, P. P., College-age Population Projections and Enrol- 
lment Estimates in Illinois to 1977. Report of the State 
of Illinois Higher Education Commission. Chicago, University 
of Illinois, 1956. 


Kruger, A. M., and Meltz, N. M., eds., The Canadian Labour 
Market: Readings in Manpower Economics. Toronto, University 
US6S. 


of Toronto, Centre for Industrial Relations, 


Layard, P. Ry G.;, sand Saigal,.0 + Ca, Bducational and Occupa- 
tional Characteristics of Manpower: An International 
Comparison." British Journal of Industrial Relations, IV, 
Pauly, £966), 1222-67. 


Lebergott, S., Manpower in Economic Growth: The American 
Record Since 1800. New York, McGraw-Hill, 1964. 


‘ 4 
1 
4 
: 
ae 

4 
a 
3 


Lecht, L. A., Manpower Needs for National Goals in the 1970's. 
New York, Praeger, 1969. . d 
k 


Lee, A. M., Establishment of a State Occupational Research and 


Deve lopment Co-ordinating Unit. Flagstaff, Northern 
Arizona University, 1966. 


EE ee pt oe Sa 


Lester, R. A. "Shortcomings of Marginal Analysis for Wage 
Employment Problems." American Economic Review (March, 


1946), 63-82. 


Levitan, Ss A«,-and| Siegel, 1-,H., Dimensions in Manpower 


° ——— eee SCT dt 
Policy: Programs and Research. Baltimore, Johns Hopkins 
Press, 1966. 


Leybourne, G. G., and White, K., Education and the Birth Rate: 
A Social Dilemma. London, J. Cape, 1940. | : 


Lewis, W. A., Development Planning: The Essentials of Economic 
Policy. New York, Harper & Row, 1966. 


Lins, L. J., Methodology of Enrollment Projections for Colleges 


and Universities. WaShington, D.C., American Association © om 
of Collegiate Registrars and Admission Officers, 1960. . \ 


Lipsey, R. G., "Structural and Deficient-Demand Unemployment 
Reconsidered." In Employment Policy and the Labor Market, 
edited by A. M. Ross. Berkeley, University of California 
Press, 1967. 


mE 


Liu, B. A., Estimating Future School Enrollment in Developing 
Countries: A Manual of Methodology. New York, UNESCO, 1966. 


Lubin, I., and Dollard, C., Human Resources: Training of 
Scientific and Technical Personnel. Washington, D.C., 
Ue SusGovernment “Printing “Office,” 1963. 


Machlup, F., "Marginal Analysis and Empirical Research." 
American Economic Review (September, 1946). 


Magnum, G. L., "The Development of Manpower Policy; 1961-65._ 
In Dimensions in Manpower Policy: Programs and Research, 
edited by S. A. Levitan and I. H. Siegel. Baltimore, 
Johns Hopkins Press, 1966. 


March, G. B., ed., Occupational Data Requirements for Education 
Planning. Proceedings of a Conference held at the Wisconsin 


University June 15-16, 1965. Madison, Wis., Department Of 
Health, Education, and Welfare, 1966. 


Marsh, L. M., "College Dropout: A Review." Personnel and 
Guidance Journal, 44, (1966), 475-81. 


Martorana, S. V., and Messersmith, J. C., Advance Planning to 
Meet Higher Education Needs: Recent State Studies, 1956-59. 
Washington, D..Cc., U.24S. “Government “Printing Office, 1961. 


Maton, J., "Experience on the Job and Formal Training as 
Alternative Means of Skill Acquisition: An Empirical Study. 
International Labour Review (September, 1969), 230-55. 


Meade, J. E., and Andrews, R. W. S., "Summary of Replies to 
Questions on Effects of Interest Rates." Oxford Economic 
Papers, I (October, 1938). 


Medvin, N., Occupational Job Requirements: A Short—-Cut 
Approach to Long-Range Forecasting. Washington, D.C., 
Bureau of Employment Security, 1967. 


Mehmet, O., Methods of Forecasting Manpower Requirements, With 
Special Reference to the Province of Ontario. Ottawa, 
Queen's Printer, 1965. 


Meltz, N. J., "The Applications and Limitations of Manpower 
Forecasting." Background Paper for Conference on Poverty, 
December 7-10. Ottawa, "Meeting Poverty," Special 
Planning Secretariat, 1965. 


PZ 


Meltz, N. J., "Changes in the Occupational Composition of 
the Canadian Labor Force, 1931-1964." Ottawa, Department 
of Labour, Economics and Research Branch, 1965. 


, "Labor Market Information and Analysis in Canada." 
In The Canadian Labor Market: Readings in Manpower 
Economics, edited by A. M. Kruger and N. M. Meltz. 
Toronto, University of Toronto, Centre for Industrial 
Relations, 1968. 


, Study of Labor Market Information Systems: Final 
Report. Ottawa, Department of Manpower and Immigration, 
1968. 


Meltz, N. M., and Penz, G. P., Canada's Manpower Requirements 
in 1970. Ottawa, Department of Manpower and Immigration, 
Program Development Service, Research Branch, 1968. 


Moser;<C. A: and: Layardy, P.« RG. , Planning the: Sealeucs 
Higher Education in Britain: Some Statistical Problems." 


Journal of the Royal Statistical Society, Series A, 127, 
4 (1964), 473-513. 


Musgrave, R. A., The Theory of Public Finance, New York; 
McGraw-Hill, 1959. 


National Manpower Council, Education and Manpower, edited by 
H. David. New York, Columbia University Press, 1960. 


North American Conference on Cost-Benefit Analysis of Manpower 
Policies, University of Wisconsin, 1969, Cost-Benefit 
Analysis of Manpower Policies: Proceedings of a North 
American Conference, edited by G. G. Somers and W. D. Wood. 
Kingston, Ont., Industrial Relations Centre, Queen's 
University, 1969. 


Nozhko, K. G., "Methods of Estimating the Demand for Specialists 


and of Planning Specialized Training Within the USSR." 
Paris, UNESCO Statistical Reports and Studies, 1964. 


Ontario, Department of Economics and Development, Economic 


Branch, Population and Labour Force Projections for the 
Economic Regions of Ontario: 1961: to 1986. Toronto; 2368, 


Ontario, Department of Treasury and Economics, Economic 
Planning Branch, Trends in Job Families and Educational 


Achievement of the Ontario Labour Force. Ottawa, 1969. 


Ontario, Legislative Assembly, Select Committee on Manpower 
Lraeniang), Reports (| LOLrOnLo 24905. 


dbp 


Ontario, Provincial Committee on Aims and Objectives of 
Education in the Schools of Ontario, Living and Learning: 
A Report. Chairmen, E. M. Hail ,<.and L.. Ay Dennis, 
Toronto, Newton, 1968. 


Organization for Economic Co-Operation and Development, 


Econometric Models of Education: Some Applications. 
Parsi 960". : 


, Forecasting Educational Needs for Economic and 
Social Development, Dy aie Cia Parnes. (atPatai S L9o2:. 


pAnaoner Education and the Demand for Scientific 
Manpower in the U. S. A. Pavis? L9Y63% 


, Manpower Policy and Programmes in Canada. 
Paris /: 1966. 


, Manpower Policy and Programmes in the United 
States. Paris, 19604: 


, Mathematical Models in Educational Planning. 
Paris 1907/7" 


, Methods and Statistical Needs for Educational 
Planning. Paris, 1967. 


Organization for Economic Co-Operation and Development, 
Educational Investment and Planning Programme, Manpower 
Forecasting in Educational Planning. Report of the joint 
ELP/MRP meeting, Paris, December, 1965. Paris, Organiza- 
tion for Economic Co-Operation and Development, Directorate 
for Scientific Affairs, 1967. 


Organization for Economic Co-Operation and Development, 
Mediterranean Regional Project, Country Reports: An 


Experiment in Planning by Six Countriess Paris 21765: 


Det e os p~OCcupational Composition of the Canadian Labor 
Force. Ottawa, Queen's Printer, 1967. 


, Unemployment in Canada. Ottawa, Dominion Bureau 
Or *Statistrcs;, 1.906. 


Overs, R. P., and Deutsch, E. C., COmps., Sociological Studies 
of Occupations: A Bibliography. Washington, D.C., 
Manpower Administration, 1965. 


14. a 


Parai, L., Immigration and Emigration of Professional and 
Skilled Manpower During the Post-War Period. Ottawa, 
Queen's Printer, 1965. 


Parnes, H. S., "Manpower Analysis in Educational Planning 
and Relation of Occupation to Educational Qualification." 
In Economics of Education: Selected Readings, edited by 
M. Blaug. Harmondsworth, England, Penguin Press, 1968, I. 


, Planning Education for Economic and Social 
Development: lectures presented at the training course 
for human resource strategists organized by the Directorate 
for Scientific Affairs, September 3-28, 1962. Paris, 
Organization for Economic Co-Operation and Development, 1963. 


Podesta, E. A., Supply and Demand Factors Affecting Vocational 
Educational Planning: A Methodological Study in Santa 
Clara County, California. Menlo’Park, California, Stanford 
Research Institute, 1966. 


Population Study Group, Higher Education Study, Michigan 
Council of State College Presidents, Future School and 


College Enrollments in Michigan, £955-19°70%). “Reports 


J. W. Edwards, 1954. 


Porter, J., The Vertical Mosaic. Toronto, University of Toronto 
Press, 1965. 


Presidents Research Committee, From the Sixties to the Seventies: 
An Aporaisal of Higher Education in Ontario. Toronto, 
University of Toronto Press, 1967. (C2ELD-SO<3) 


Reder, M. W., "The Theory of Occupational Wage Differentials." 
American Economic Review (May, 1966), 559-66. 


Rees, A., "Information Networks in Labor Markets." American 
Economic Review (May, 1966), 559-66. 


Ribich, T. I., Education and Poverty. Washington, D. C., 
The Brookings Institution, 1968. 


Robinson, J., "Capital Theory Up to Date." Canadian Journal 
of Economics (May, 1970). 


<P ee 
Meas eee ee 


1 


Robson, R. T., and Magnum, G. L., "Co-ordination Among Federal 
Manpower Programs." In Critical Issues in Employment 
Policy: A Report, edited by F. H. Harbison and J. D. 
Mooney. Princeton, N.J., Princeton University Press, 1966. 


Rogers, V. M., Adapting Educational Change to Manpower Needs in 
Quincy, Moss and Wood County, Parkersburg, W. Virginia. 
Washington, D. C., National Education Association, 1966. 


Ross, A. M., ed., Employment Policy and the Labor Market. 
Berkeley, University of California Press, 1967. 


Ross, ©. , “short-run PhedD: Outlook." Preliminary Abstract for 
Meeting of Council of Ontario Universities. Ottawa, 
Department of Manpower and Immigration, 1971 (mimeo). 


Rowntree, J., and Rowntree, M., "The Political Economy of 
wont ! - Our Generation, V1, 1-2 (1968). 


Ruiter, R., The Past and Future Inflow of Students Into the 
Upper Levels of Education in Netherlands. Netherlands, 1963. 

Schmid, C. F., and Miller, V. A., Population Trends and 
Educational Change in the State of Washington. Seattle, 
Washington State Census Board, £96075 


Science Council of Canada, Prospects for Scientists and 
Engineers in Canada, by Frank Kelly. Background Study 
for the Science Council of Canada; Special Study No. 12. 
Ottawa, Information Canada, LOJA 


Scoville, J., "The Development and Relevance of U. S. 
Occupational Data." Industry and Labour Relations Review 
(@etober, 1905), 170-c0. 


Sen, A. K., "Economic Approaches to Education and Manpower 
Planning." The Indian Economic Review (April, 1966), 1-23. 


SeutOn,. Vs... 7. -fFaccors Contributing to Attrition in College 
Populations: Twenty-Five Years of Research." Journal of 


General Psychology, F20( 1965) 4° B0L=26. 


Sharp, L. M., Education and Employment: The Early Careers 
of College Graduates. Baltimore, The Johns Hopkins Press, 
1970". 


16 


Sheffield, E. F., Enrollment in Canadian Universities and 
Colleges to 1970/71 (n.p.). Association of Universities 
and Colleges of Canada, 1962. 


Sheppard, H. L., ."Discontented Blue-Collar Workers: A Case 
Study." Monthly Labor Review of the U. S. Department of 
Labor, Bureau of Labor Statistics (April, 1970), 25-32. 


Sinha, M. R. (ed.), The Economics of Manpower Planning. 
Bombay, ASian Studies Press Creshei iss 

Skogilung, 0./0.. S., Hon., New: zealand: Po ulation: A Statement. 
Wellington, New Zealand, R. E. Owen, Government Printers, 19 S7. 


Skolnik, M. L., "An Empirical Analysis of Substitution 
Between Engineers and Technicians in Canada." Relations 
Industrielles (April, 1970). 


Skolnik, M. L., and Bryce, G., Some Economic Aspects of the 
Relationship Between Education and Employment of Technicians 
and Technologists in Ontario. Toronto, The Ontario’ Instie¢uge 
for Studies in Education, Department of Educational Planning, 
Occasional Papers, 5, 1971. 


Skolnik, M. L., and McMullen, W. F., An Analysis of Projections 
of the Demand for Engineers in Canada and Ontario aaa An 
Inguiry Into Substitution Between Engineers and Technologists. 
Toronto, Committee of Presidents of Universities of Ontario, 
Reporte Noe /0-27 4970. 


Skolnik, M. L., and Smith, C. S., "Selecting an Optimal Set 
of Manpower Requirements When Skill Substitution is Possible." 
British Journal of Industrial Relations (forthcoming, 1972). 


Smith, C. Se, and Skolnik, M. L.,, Concerning» the Growth Of 
Provincial Expenditure on Education in Ontario, 1938-1966. 
Toronto, The Ontario Institute for Studies in Education, 
Department of Educational Planning, Occasional Papers, 3, 
1969. 


Somers, G., and Wood, W. D. (eds.), Benefit-cost Analysis of 
Manpower Policies. Proceedings of the North American 
Conference held in Madison, Wis., May 14-15, 1969. 

Study Groups in the Economics and Education, The Residual Factor 


and Economic Growth. Paris, Organization for Economic 
Co-Operation and Development, 1964. 


SOE RE ee ee tae a 


re 


ex } 
Pee ee aa Se 


dics 


Summerskill, L., "Dropouts from Colleges." The American 
College, edited by N. Sanford. New York, Wiley, 1962. 


Systems Research Group, Cost Benefit Stucy of Post-Secondary 
Fducation in the Province of Ontario, 1, Phase 1-A. 
Toronto, L971. 


Thompson, W. P., Graduate Education in the Sciences in 
Canadian Universities. Toronto, University of Toronto 
Press, 1963. 


Thomson, R. B., Estimating College-age Population Trends, 
1940-1970. Columbus, American Association of Collegiate 


Registrars and Admission Officers, 1954. 


Thonstad, T., Education and Manpower: Theoretical Models 
and Empirical Application. Toronto, University of Toronto 
Press, 1968. 


Thorbacke, E., The Theory and Design of Economic Development. 
Baltimore, Johns Hopkins, 1966. 


Tinbergen, J., Development Planning. Translated from the 
Dutch by N. D. Smith. New York, McGraw-Hill, 1967. 


, Economic Policy: Principles and Design. 
Amsterdam, North Holland Pub., 1967. 


, Mathematical Models of Economic Growth. New York, 
McGraw-Hill, . 


"The Place of Education in the Economy." Giornale 


v 
dealt economisti e annali di economia (January-February, 
1960). 


, "A Planning Model tor Educational Requirements of 
Economic Development." In Fconometric Models for Education 
by Organization for Economic Co-Operation and Development. 
Paris) 1965. 


Tinbergen, J., and Bos, H. C., "A Planning Model of the 
Educational Requirements of Economic Development." In 
The Residual Factor and Economic Growth by the Study Groups 
In the Economics and Education. Paris, Organization for 
Economic Co-Operation and Development, 1964. 


18 


Towards 2000. The Future of Post-Secondary Education in 
Ontario. From the Report prepared for the Committee of 
Presidents of Universities of Ontario by its Sub- 
Committee on Research and Planning presented as a brief 
to the Commission on Post-Secondary Education in Ontario, 
with a foreword by Claude Bissell. Toronto, McClelland 
and Stewart, 1971. 


PraGs yew)  OKOLNLK, “Me cl. O Mahony, ed... 7. cule Education 
and Employment Survey of the Membership of the Ontario 
Association of Certified Technicians and Technologists. 
Toronto, The Ontario Institute for Studies in Education, 
Department of Educational Planning, Occasional Papers, 
451972, 


U. S. Bureau of Labor Statistics, Occupational Emp loyment 
Statistics, 1960-66, prepared by Arthur J. Gartagonis. 
Washington, U. S. Government Printing Office, 1968. 


, Projections 1970: Interindustry Relationships 
Potential Demand for Employment. Washington, U. S. 
Government Printing Office, 1966. 


, Technological Trends in Major American Industries. 
Washington, U. S. Government Printing Office, 1966. 


U. S. Bureau of Labor Statistics, Department of Labor, Labor 
Force Projections by State, 1970 and 1980, by Denis F. 
Johnston and George Methee. Washington, Special Labor 
Force Report No. 74, 1966. 


U. S. Congress, Senate, Committee on Labor and Public Affairs; 
Sub-committee on Employment and Manpower, Toward Full 


Employment: Proposals for a Comprehensive Employment and 


Manpower Policy in the United States. Washington, U. S. 
Gop O24 L964. 


U. S. Congress, Senate, Committee on Labor and Public Welfare, 


1964, Selected Readings in Employment and Manpower. 
Washington, U. S. Government Printing Office, 1964. 


U. S. Department of Labor, America's Industrial and Occupational 
Manpower Requirements, 1964-75. Washington, 1966. 


U. S. Department of Labor, Bureau of Employment Security, 
Dictionary of Occupational Titles, 3rd ed. Washington, 
U; 45 4Government- Printing. Office, 1965. 


lhe, 


U. S. National Commission on Technology, Automation, and 
Economic Progress, Technology and the American Economy ; 
The Report of the Commission. Washington, U. S. Govern- 
ment Printing Office, 1966. 


U. S. National Research Council,,.Employment Status of 
Doctorate Recipients. Washington, 1970. 


, Profiles and Characteristics of Graduate 5tudents 
Enrolled for the Doctorate in Science and Engineering at 
Canadian Universities. Washington, 1969. 


U. S. National Science Foundation, The Long-Range Demand 
for Scientific and Technical Personnel: A Methcdological 
Study. Washington, U. 8S. Government Printing Office, 1961. 


Watson, C., and Butorac, J. J., Qualified Manpower in Ontario, 
1961-86. Toronto, The Ontario Institute for Studies in 


Education, 1968. 


Watson, C., and Quazi, S., Ontario University and College 
Enrollment Projections to 1981/82. Toronto, The Ontario 
Institute for Studies in Education, Enrollment Projection 
Serles, 4, 1969. 


Watson, C., Quazi, S., and Kleist, A., Elementary School 
Enrollment Projections for Ontario and Counties to 1981/82. 
Toronto, The Ontario Institute for Studies in Education, 
Enrollment Projection Series, 6, 1971. 


, Ontario Secondary School Enrollment Projections 
to 1981/82. Toronto, The Ontario Institute for Studies in 
Education, Enrollment Projection Series, 5, 19.697 


Watson, C., Quazi, S., and Siddiqui, F., Ontario Colleges of 
Applied Arts and Technology: Enrollment Projvections sce 
1981/82. Toronto, The Ontario Institute for Studies in 
Education, Enrollment Projection Series, 7, 1971. 


Welch, F., "Linear Synthesis of Skill Distribution.< . Journal 
of Human Resources (summer, 1969), 311-27. 


Western Interstate Commission for Higher Education, Outputs 
of Higher Education: Their Identification, Measurement, 
and Evaluation. Papers from a seminar held at Washington, 
D.c., May 3-5, 1970, edited by Ben Lawrence, el fakes 
Bouter; Coll. 31970. 


20 


White, R. C., These Will Go to College: A Study. of -Furure 
Demand for Admission to College by Secondary School Grade 
in the Cleveland-Akron-Lorain Area. Cleveland, The Press 
of Western Reserve University, 1952. 


Wilkinson, B. W., Studies in the Economics of Education. 
Ottawa, Queen's Printer, 1966. 


"Present Values of Lifetime Earnings for Different 


Occupations." Journal of Political Economy (December, 1966), 
N50) Ss 


Young, J. T., Technicians Today and Tomorrow. London, 
Paccinan,, 29 6o. 


